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Abstract
TEACHERS’ PERCEPTION OF COMPUTER USE AND TECHNICAL SUPPORT IN
A RURAL VIRGINIA SCHOOL DIVISION: A CASE STUDY
Rodney L. Berry, BS, M.A.Ed.
A dissertation submitted in partial fulfillment of the requirements for the degree of
Doctor of Philosophy at Virginia Commonwealth University
Virginia Commonwealth University, 2011
Major Director: Gary Sarkozi, Ph.D.
The purpose of this study was to investigate teacher perceptions of computer-based
technology and technology support provided by a rural school division; the extent of
teachers’ self reported computer skills, comfort levels, perception of obstacles; and the
amount of support, time, and training available to them to accomplish the integration
during the course of instruction. This research was conducted during the 2010-2011
school term as a case study of a small rural K-12 school division in southern Virginia,
consisting of teachers from each core curriculum from each of the three schools, selected
deliberately. The study was divided into three phases: an analysis of the school survey;
focus group discussion with teachers; and qualitative data generated from focus group
interviews.
A major finding was that the teachers contend that classroom practices can be
changed if teachers are given time to plan how to integrate technology in instruction, thus
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better preparing students for the 21st century. To accomplish this changed school leaders
need to promote opportunities and remove obstacles that impede effective technology
integration, and that additional time, access, and training should be established. Because
teacher perceptions impact the success of technology integration and support, it is
imperative to provide sufficient time for training on how to utilize available equipment in
the classroom. This study also reinforced the importance of understanding teacher
perceptions which are as important a resource as the hardware and software in computerbased technology in order to promote the successful integration of computer technology
in classrooms.

Chapter 1
A rural southern Virginia school division that was anonymously called Smallville
is in a state of computer technology transition. Recently this school division approved
funds to bring in classroom computers to support 21st century learning and new
administrative applications. While Smallville has had computers for several years, the
incorporation of computers into the classroom is has not been fully realized. This study
investigated teacher perceptions of the use of and the technology support provided by the
school division. The commitment to upgrade to new technologies in these tight budgetary
times did not go without expected return on the investment from school leaders. The
major returns expected were better student test scores, overall student knowledge, and
better preparation of the students for 21st century employment. Therefore, teachers were
expected to effectively transform their instruction to include the new technologies that
were provided. Citizens, parents, school board members, and others had concerns about
whether teachers were motivated to use these new 21st century learning tools. This study
investigated the teachers’ perceptions regarding the use of computers and other
technologies in their instruction and their support of 21st century learning.
Statement of the Problem
The case study was conducted in a rural southeastern section, of Virginia that
prides itself on community and tradition (Division website, 2011). It lies in the highly
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agricultural Coastal Plain, and is adjacent to the Blackwater River, which has played a
large part in its development. The population today is approximately 8,400 with a land
area of 8.75 square miles, which according to the U.S. Census Bureau qualifies it as a
rural settlement since it is at a density between 1 and 999 people per square mile.
Smallville is typical of most small communities across the nation where there are close
knit relationships through the forms of kinship, worship, and local organizations.
Agriculture is the chief industry with hog-raising driving the economy.
Manufacturing is a close second led by products that include meat products, smoked and
cured meats, lumber, chemical and concrete products, plastics and peanut products.
Recently, the population has decreased due to the closing of a mill, which has caused a
reduction in the tax base and population. However, there is a strong sense of community
which is typical of rural communities. All three schools—elementary, middle, and high—
are fully accredited by the Virginia Department of Education and the Southern
Accreditation of Colleges and Schools. The high school consists of a population of 400
students, the middle school consists of a population of around 300, and the elementary
school has a population of around 600.
Smallville’s technology plans (2011-2015) Executive Summary states that the
division is, “dedicated to preparing students for the 21st century” (Smallville website,
Retrieved April 11, 2011). A needs assessment was done in the areas of staffing,
infrastructure, training, tools, and student technology proficiency in June 2010. The needs
assessment was conducted through surveys, observations, meetings, and an analysis of
data from a Technical Support Request system and from student technology proficiency
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tests. An analysis of data from the division’s Technical Support Request system revealed
the following current results and conclusions:
•

Staffing
There was a need for additional technical support personnel. Because of budget
shortfalls, the division’s five person Technology Department was reduced to a
three-person technology team.

•

Infrastructure
No wireless infrastructure existed in any of the division’s schools or offices. The
installation of a wireless infrastructure and the purchase of mobile devices
provided increased access to technology in the division’s schools.

•

Training
June 2010 survey results revealed that few teachers used Web 2.0 tools (blogs,
wikis, podcasting, etc.) more than once or twice per year because they were either
“not comfortable” incorporating them, or they had “no experience” using them. It
was concluded that using Web 2.0 applications can promote student engagement,
improve student achievement, and support students’ acquisition of 21st century
skills. Therefore, training in integration strategies and continued hardware and
software support had to be made available to teachers.

•

Tools
Interactive whiteboards have been installed in a majority of the classrooms in the
division. Teachers wanted and needed additional training through high quality
staff development to effectively integrating these tools.
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•

Student Technology Proficiency
A technology proficiency assessment administered to middle school students in
June 2010 revealed that many students were entering high school lacking basic
technology skills. Therefore technology education aligned with the Virginia
Computer/Technology SOLs, the ISTE NETS-S, and pursuant to ICT literacy
should begin at the elementary level and continue through middle and high
school.
Based upon the results from the needs assessment, considerations were made to

the five-year plan that included division-wide technology purchasing, implementation,
training, support, and evaluation. Smallville’s technology plan was aligned with the
Educational Technology Plan for Virginia: 2010-2015 and built upon the foundation
established by the Virginia Computer/Technology Standards of Learning, the Technology
Standards for Instructional Personnel, and the International Society for Technology in
Education’s (ISTE) standards for students, teachers, and administrators (NETS*S,
NETS*T, and NETS*A).
Smallville’s local technology budget is the primary funding source. Virginia
Public School’s Authority (VPSA) Educational Technology Notes assist the division’s
efforts to add/replace computers and to establish wireless Internet access at each of the
three schools. E-rate reimbursements, which are state supported grants given to school
divisions to encourage the use of technology based assessments, help offset Internet
connectivity costs. The division’s Title II, Part D allocation funds additional staff
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training in technology integration. The division is currently exploring grant funding
(Smallville’s website, Retrieved April 11, 2011).
Studies show that classrooms that are technology rich can provide learners with a
greater opportunity to acquire higher order thinking skills that are needed in the 21st
century (Leh, Kouba, & Davis, 2005). Instructional technology has provided new
resources on instructional tools for teachers to use in the classroom to support 21st
century learners. However, the transformation has not been fully realized (Howley &
Howley, 2008; Levin & Wadmany, 2008; Li, 2007). Current trends in educational
technology suggest that a modern classroom would not be complete without computers,
software, Internet connections, projectors, and a variety of other high tech devices
(Keane, 2002). School divisions are challenged by the increased visibility and cost of
incorporating technology throughout their systems. Teachers have expressed many
reasons for not incorporating technology enhanced instruction into their daily lessons.
Thirty-one percent of the respondents in a poll conducted by Edutopia indicated that
these reasons included lack of time, support, and technology training (Edutopia, 2006;
Starr, 2009). Today’s 21st century learner uses cell phones, text messaging, video
streaming, and various other multimedia applications. There are many educational
technology resources that support the 21st century learner that are available for
transforming the classroom from teacher-centered to student-centered learning. Despite
increased technology in schools, there are still concerns about teachers’ perceptions of its
use. This perception could be attributed in part to studies that report that there is no
significant difference in student outcomes between alternative modes of educational
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delivery including the use of computers in the classroom (Education Week, 1998;
Russell, 2001). Since 1998, research has shown that many teachers are not using
technology in their classrooms (Education Week). In fact, a national survey reported that
only 20% of teachers felt comfortable using computers or with their understanding of
how to use technology to provide an engaging and meaningful learning environment
(Duhaney, 2000). This research was later supported in a study conducted by the Center
for Educational Statistics which showed that 22% of teachers felt well prepared to use
classroom computers (Essex, 2002). Lastly, many teachers felt that a lot of school
divisions are using technology funds to purchase materials rather than spending money
on quality professional development opportunities to train teachers (Mouza, 2003, 2008).
Professional development opportunities are often available for teachers; however,
many teachers feel that the skills that they learn in these sessions are difficult to transfer
into the classroom (Granger, Morbey, Lotherington, Owston, & Wideman, 2005). Other
researchers found underutilization of technology has more to do with convenience,
planning, infrastructure, and teacher literacy (Levin & Wadmany, 2008).
Furthermore, there is research that shows that computer integration varies across
grade levels. A study conducted by Mueller and Wood (2009) found that there were key
differences between teachers that integrated technology fully and those who did not. Low
integrators, particularly at the elementary level, identified barriers to integration that were
related to resources, time, and their own lack of comfort and skill with computers. They
also indicated that computer technology can be an inappropriate pedagogy and sometimes
preferred other methods. A larger percentage of high integrators than low viewed
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excellent teachers that integrated technology differently than other excellent teachers.
Elementary level integrators also “listed fewer ‘content/pedagogical knowledge’ related
responses, suggesting that these technology using teachers don’t need to be experts but do
need to be life-long learners who are willing to experiment and take risks” (p. 4122).
More secondary teachers identified “learning style” characteristics as being unique to
colleagues that were classified as “tech users” (Mueller & Wood).
A teacher’s years of experience have also been found to be a factor that can
positively or negatively affect integration of technology. A study conducted by Baek,
Jung, & Kim (2008) found that more experienced teachers responded negatively to
external pressures, such as division mandates, than less experienced teachers. Another
study found that more experienced teachers felt that they had not obtained the necessary
technological training to improve student achievement and that requirement to use
educational technology is unrelated to students acquiring skills (Sugar, Crawley, & Fine,
2004).
Studies have shown that a teacher’s subject area also effects how technology is
used in the classroom. For example, Yang and Huang (2008) found that English teachers
primarily utilize their classroom technology for personal communication and/or for
obtaining information rather than using it for classroom instruction.
As computers become more common in classrooms, integrating educational
technology in formal and informal learning contexts is becoming the norm rather than the
exception (Willoughby & Wood, 2008). Because of current trends, there has been
research conducted that targets computer support structures that facilitate classroom
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integration of technology as an effective instructional tool (Granger et al., 2002; Mueller
et al., 2008; Wood, Mueller, Willoughby, Specht, & DeYoung, 2005).
Even though it is true that many teachers acknowledge that there are advantages
of using computer technology in classrooms and that technology is essential for a quality
education, their perceptions of technology use in the classroom differ (Gentry & Lindsey,
2009). Some feel that they are not adequately prepared to use technology in their
teaching; some feel that schools are providing enough technology tools; and others are
not sure that they value technology in their teaching.
Several reports submitted by the Department of Education state that successful
integration of computer technology led to enhanced learning outcomes (DoE, 1998; DoE
2009). However, there are many challenges that are prohibiting successful adaptation of
educational technology into classrooms (Wood et al., 2005). Mainly, these challenges
include, time, and training (Franklin, 2007; Granger et al., 2005; Mueller et al, 2008;
Wood et al.).
A teacher’s beliefs and attitudes impact the decisions they make in the classroom
(Flowerday & Schraw, 2000). Teacher perceptions regarding the integration of computer
technology into classrooms impact opportunities for student learning. Kinzer, Cammack,
Labbo, Teale, and Sanny (2006) found that teacher attitudes and perceptions of
technology and instructional decision making may be an influential factor impacting the
use of educational technology in classrooms.
Years of experience using educational technology can also play a role in
perception. A study conducted by Gentry and Lindsey (2009) analyzed the relationship
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between teachers’ self-perception of their use of classroom technology and their years of
experience using computer technology. The report, that surveyed 103 K-12 educators
representing rural and urban school districts, found that teachers with over 10 years of
experience using computer technology in classrooms were significantly more likely to
perceive themselves as being able to use educational technology in their classrooms. On
the other hand, teachers with 1 to 5 years of experience using computer technology in
classrooms perceived themselves poorly with regard to being able to use educational
technology in their classrooms (Gentry & Lindsey). These studies suggest that teacher
perceptions in the use of computers and other technologies in the classroom are an
important issue to be studied.
Purpose of the Study
The purpose of this case study was to determine teacher perceptions of their
computer-based technology and the technical support they receive in a rural Virginia
school district. Incorporating technology into classrooms serves as an important teaching
tool in the 21st century classroom. Perceptions toward computer technology use can vary
from teacher to teacher (Brand, 1998; Mann, 2008). Studies have shown that teachers
with positive perceptions toward computer technology understand their role in integrating
computer technology, and they feel comfortable in this role, which causes them to use
this technology more in their classrooms (Luke, Moore, & Sawyer, 1998; Cope & Ward,
2002). Conversely, many teachers resist using technology because they find technology
systems intimidating and frustrating (Goals 2000, 1994; Cope & Ward), which is
especially true in regards to experienced teachers and their professional development
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opportunities (Carr-Hellman & Dyer, 2000). Also, it has been shown that teachers
experience high discomfort levels when trying to integrate computer technology into their
lesson plans if they lack needed knowledge or if it is too much of a change (Wakelin &
McGee, 1997; Cope & Ward).
This research served to investigate this phenomenon in order to gain a better
understanding of teachers’ perceptions of their ability to use computers in their core
subjects and how they perceived technical support. It investigated teachers’ perceptions
as it related to core subjects and their confidence when integrating computer technology
into lessons. Currently, the perceptions of core teachers as to whether or not they use the
computers and technical support associated with computer use have not been examined in
this division. Finally, the results of the study added to the research of computer
technology teacher perceptions and provided avenues for continued research.
Research Questions
This study addressed the following research questions and accompanying
foreshadowing questions related to K-12 teacher perceptions of computer use and
technical support. It also utilized the subcategory of foreshadowed probing questions as a
guide.

1. To what extent do teachers regularly use computers?
Are there differences in the degree to which teachers use technology by
various teacher characteristics (grade level, years of teaching, etc.)
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2. How comfortable are teachers when using technology?
Are there differences in the degree to which teachers use technology by
various teacher characteristics (grade level, years of teaching, etc.)
3. What do teachers perceive as obstacles to integrating technology?
Are there differences in the degree to which teachers use technology by
various teacher characteristics (grade level, years of teaching, etc.)
4. What needs do teachers have to further integrate technology into their lessons?
Are there differences in the degree to which teachers use technology by
various teacher characteristics (grade level, years of teaching, etc.)
Rationale and Significance of the Study
This study included a technology needs assessment as perceived by the teachers
and became a valuable tool for rural school district administrators to determine current
teacher perceptions for future staff development and technology planning needs. The
transferability of this study can contribute to research by identifying how computer
technology is directly related to teachers’ use of computers in the classroom and their
perceptions in a rural school division. This research can increase the understanding of this
phenomenon. Emphasis was placed on how the data, categories, analyses, and patterns
were described. In addition, this study contributed to the research of teacher perceptions
and their use of computers and other technologies in the classroom and their perception
of training needs.
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Methodology
A qualitative case study method was chosen to investigate the primary questions
of this study. A case study is a practical form of research that deals with situations in
which clarity is needed to improve educational practices (Merriam, 1998). They are based
upon the ideology that participants construct their own realities based upon social
interactions. By using the case study method, data is collected that deciphers individuals’
perceptions and position (Merriam, 1998). The researcher attempts to create meaning
based upon the experiences, by gathering data to reach a "depth of understanding" of the
participants (Patton, 2002). Research is conducted to report what is happening in a
particular situation, time, and place from the participants' point of view. Collected data is
able to be processed immediately and summaries are recorded as events unfold (Guba
and Lincoln, 1989).
Case studies are usually characterized by "fieldwork" where the researcher
gathers data directly in the area where the study is occurring. Researchers formulate
theories and hypotheses derived from the fieldwork. Case studies are often described as
"richly descriptive" mainly because descriptions come from observing a situation and the
perspectives of the people involved over time (Merriam, 1998). Data is analyzed and
usually grouped based upon emerging patterns such as themes or categories. According
to Merriam, the final analysis is an attempt at a "complete, literal description of the
incident or entity being investigated." (p. 30).

A qualitative approach, analyzing experiences and opinions expressed by the
participants was used to investigate teacher perceptions of integrating computer
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technology into a rural Virginia school division as the system moved toward a complete
overhaul of their current computer technology. Additionally, research determined the
types of support and training that teachers perceived to be required to implement
computer technology into their lessons. The study included an analysis of a survey
conducted in June 2010. A supplemental survey was conducted by the researcher along
with one-on-one interviews as part of the research. The population consisted of the core
teachers of Smallville in grades K-12. Smallvilles’ last upgrade of computers was 6 years
ago. While this study was limited to one rural school division, the teacher perceptions
discovered may be transferable to other school divisions.

Literature/Research Background
The use of computer technology is an important tool for students in acquiring 21st
century skills that are important because in our digital world, students need to learn how
to use tools that are essential to everyday life to be successful. Part D of Title II, which is
the technology standard for schools in the “No Child Left Behind Act” (NCLB) (NCLB,
2007), required the integration of technology into the curriculum and instruction of
schools. The No Child Left Behind Bill also called for states to submit an application to
the U.S. Educational Department which addressed topics as to how states will use their
technology money. In addition, the bill called for national technology activities that
included a long-term study on the effects of technology in education and the creation of a
national educational technology plan. In response, many states have now defined
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standards for what students and teachers should know and be able to do regarding
technology.

Summary
Even with school districts installing computer hardware and software to allow
teachers greater capabilities in assisting students, there are still digital divides that persist
in Virginia rural school divisions because of teacher perceptions. These digital divides
causes educational achievement gaps among students, which in turn could cause students
to be at a severe disadvantage in acquiring 21st century skills. This study provided
qualitative data regarding rural teacher perceptions of computer use and technical
support.
Chapter One has briefly outlined the problem to be researched, the purpose of the
research, areas in which the researcher investigated the need for the research, and the
research questions. Chapter Two reviews the salient literature surrounding this research,
supporting and providing a rationale for this study. Chapter Three describes the
methodologies used for this study. Chapter Four shows the results from the survey and
focus group analysis. Chapter Five discusses the overview and provides the final
summary.

15

Definition of Terms
 Computer: Refers to a single personal computer that includes a keyboard for
typing, a monitor for displaying images, and a mouse for operating functions
on the monitor.
 The Internet: Sometimes referred as "the Net," is a system of computer
networks that are connected around the world. The Internet was developed by
the Advanced Research Projects Agency (ARPA) of the U.S. government in
1969.
 Computer Technology: The full range of computer and computer-related
equipment and associated operating systems, networking, and tool software
that provide the infrastructure over which instructional and school
management applications of various types operate. It also includes how, how
well, and by whom technology is used as well as the resources that are
required for user support (Ogle et al., 2002). Examples: computer
workstations, laptop computers, digital video cameras, probes, scanners, and
interactive whiteboards.
 Instructional Technology: The whole range of communications media
available that supplements traditional approaches to the teaching and learning
processes (Abelle, 1973).
 Professional Development: Also referred to as staff development or in-service
training that involves the development or the improvement of teacher
performance.
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 Technology Literacy: The ability to use technology to communicate, solve
problems, access, and create information.
 Teacher Perception: The way teachers interpret their sensations to extract
meaningful information through experience, intention, and social needs.
 Technology Support: Support that is available for teachers to use concerning
computer technology issues. This support may come from people, books,
software, or professional development opportunities.
 Video Streaming: Video delivered to an electronic device: video that can be
viewed from Internet in real time.

Chapter 2 Review of Literature

The Educational Technology Policy Context

The integration of educational technology in classrooms has been a controversial
topic with both supporters and critics voicing their opinions, particularly related to the
types of uses, impact, and the degree to which it affects student achievement. This
chapter provides a background of teacher perceptions regarding computers based
technology in the classroom, 21st century learners, computer technology support, and
technology in rural schools. It also investigates technology standards from national, and
state perspectives Different perspectives on the criticisms of technology in education are
also discussed.

All our knowledge is the offspring of our perceptions.
―Leonardo Da Vinci, Thoughts on Art and Life

The National View.
In 1983 the U.S. Department of Education’s National Commission on Excellence
in Education published an informational report called, “A Nation at Risk.” In this report,
federal educational leaders cautioned that the foundation of our current educational
system is being “eroded by a rising tide of mediocrity that threatens our very future as a
nation and as a people” (National Commission on Excellence in Education, 1983). The
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report showed that students are not being challenged in our nation’s schools with quality
science and mathematical curriculums. The report also showed that we were losing the
innovation battle in regards to technology and basic computer skills (Goodlad, 1984).
Therefore, literacy was extended to “Five New Basics” that included English,
mathematics, science, social studies, and computer science. With the inclusion of
computer science, the report stated that all high school graduates should “understand the
computer as an information, computation, and communication device; [be able to] use the
computer in the study of the other Basic and for personal and work-related purposes; and
understand the world of computers, electronics, and related technologies” (National
Commission on Excellence in Education, p. 1).
This report coincided with the computer revolution and sparked the need for
educational reform (National Commission on Excellence in Education, 1983, Robertson,
2003) and placed education at the top of national political elections across the U.S. since
that time (Danielson, 2002). In summary, the report indicated that if change did not
occur, our nation would lose ground in an increasingly global society (Barlow &
Robertson, 1994, Bracey, 2003)
In 1991 the Secretary for the U.S. Department of Labor’s Commission on
Achieving the Necessary Skills released a report titled, What Work Requires of Schools:
SCANS Report for American 2000. The report outlined skills that are required for a high
performing workplace. The report outlined three essential skills that are needed for the
21st century learner, which were “a solid foundation in the basic literacy and
computational skills, thinking skills necessary to put knowledge to work, and personal

19

qualities that make workers dedicated and trustworthy” (U.S. Department of Labor, 1991,
p. 3).
In 1994, under President Bill Clinton’s administration, a new law was enacted
entitled, The Goals 2000: Educate America Act. This law was created to “improve
student learning through a long-term, broad-based effort to promote coherent and
coordinated improvements in the system of education throughout all levels of education
(Goals 2000, 1996, p. 1). The law provided technology driven momentum on a national
level for laws such as No Child Left Behind (NCLB) because it supported school reform
designed around overarching principles, such as improving school supported efforts in
the field of educational technology (Goals 2000, 1998).
In 1996 the U.S. Department of Education released a report to the Nation on
Technology and Education titled, Getting America’s Students Ready for the 21st Century:
Meeting the Technology Literacy Challenge. The report highlighted challenges facing
21st century learners while launching the Technology Literacy Challenge program that
focused on a vision for schools in the 21st century where all students are “technology
literate.” The challenge highlighted four goals that were related to technology skills,
training and support for teachers, the acquisition of multimedia computers in the
classroom, and Internet connection in every classroom along with supporting software.
In 2000 the National Alliance for Business (NAB) released a report by the 21st
Century Workforce Commission titled, A Nation of Opportunity: Building Americas 21st
Century Workforce 2000. The executive summary stated that the Commission believes
that, “the current and future health of America’s 21st Century economy depends directly
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on how broadly and deeply Americans reach a new level of literacy- “21st Century
Literacy”- that includes strong academic skills, thinking, reasoning, teamwork skills, and
proficiency in using technology” (NAB, 2000, p. 5).
In January, 2001, George W. Bush announced his framework for an educational
reform called “No Child Left Behind.” A year later on January 8, 2002, President Bush
signed the act into law. He described this reform as the cornerstone of his administration,
which stemmed from his concern for our nation’s public school system. He said that he
felt that “too many of our neediest children are being left behind” despite the nearly $200
billion in federal spending since the passage of the Elementary and Secondary Education
Act of 1965 (ESEA). The President called for bipartisan solutions based on
accountability, choice, and flexibility in federal education programs (U.S. Department of
Ed., 2001, p. 2). The legislation underscored the growing consensus regarding the
importance of computer literacy for 21st century learners by transforming schools: “To
assist every student in crossing the digital divide by ensuring that every student is
technology literate by the time the student finishes the eighth grade…;” By encouraging
“the effective integration of technology resources and systems with teacher training and
curriculum development to establish research-based instructional methods that can be
widely implemented as best practice by State educational agencies” (U.S. Department of
Ed., 2001).
Part D of Title II, which is the technology standard for schools in the “No Child
Left Behind Act,” addresses these challenges by setting national goals to improve student
academic achievement through the use of technology. This standard demands that
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technology is fully integrated into the curriculum and instruction of schools to promote
effective integration of technology. Title II Part D of NCLB states: (NCLB, 2007)
Section 2401 Title: Enhancing Education through Technology Act of 2001
Section 2402: Purposes and Goals:
1. To provide assistance to States and localities for the implementation and support
of a comprehensive system that effectively uses technology in elementary schools
and secondary schools to improve student academic achievement.
2. To encourage the establishment or expansion of initiatives, including initiatives
involving public-private partnerships, designed to increase access to technology,
particularly in schools served by high-need local educational agencies
3. To assist States and localities in the acquisition, development, interconnection,
implementation, improvement, and maintenance of an effective educational
technology infrastructure in a manner that expands access to technology for
students (particularly for disadvantaged students) and teachers.
4. To promote initiatives that provide school teachers, principals, and administrators
with the capacity to integrate technology effectively into curricula and instruction
that are aligned with challenging State academic content and student academic
achievement standards, through such means as high quality professional
development programs.
5. To enhance the ongoing professional development of teachers, principals, and
administrators by providing constant access to training and updated research in
teaching through electronic means.
6. To support the development and utilization of electronic networks and other
innovative methods, such as distance learning of delivering specialized or
rigorous academic courses and curricula for students in areas that would not
otherwise have access to such courses and curricula, particularly in
geographically isolated regions.
7. To support the rigorous evaluation of programs funded under this part,
particularly regarding the impact of such programs on student academic
achievement, and ensure that timely information on the results of such
evaluations is widely accessible through electronic means.
8. To support local efforts using technology to promote parent and family
involvement in education and communication among students, parents, teachers,
principals, and administrators.
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The NCLB, Title II, Part D supports local challenges with a focus on data driven national,
state, and local technology planning. This approach allows a specific strategic planning
process that includes key success elements such as intensive and high quality professional
development (Givens, 2006). Following the NCLB Act, over six billion dollars of
taxpayers’ money was spent on educational technology in 2003 alone (Anderson &
Dexter, 2005). Therefore, state and local leaders should incorporate technology data to
improve instruction and student success by implementing available technology resources.
The following section discusses how the student of today is far different from previous
students and helps explain why technology should play an important role in education.
In 2010 the U. S. Department of Education presented the latest National
Education Technology plan, formally called “Transforming American Education:
Learning Powered by Technology.” The plan details how educational leaders will
transform the use of technology and student learning in classrooms nationwide during the
21st century to create more individualized instruction and connectivity. U.S. Secretary of
Education Arne Duncan stated that the goals of the plan will help create classrooms that
offer more personalized and engaged experiences in a “state-of-the-art, cradle-to-college
school system” (National School Board Association (NSBA), 2010, p. 1). The plan
“articulates a vision for the use of technology in K-12 education that makes it essential
and no longer an optional ‘add-on’ to learning and productivity,” says Ann Flynn,
NSBA’s Director of Education Technology. “Far too many districts still think about ‘if’
they can afford to invest in technology, rather than thinking about how to do things
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differently and what impact not having those resources can have on their students”
(National School Board Association, p. 1).
The plan identifies five main goals:
1. Learning: Using educational technology to fundamentally change the learning
process by making it more engaging and tailored to individual student needs and
interests.
2. Assessments: Using educational technology to develop a new generation of
assessments.
3. Teaching: Connecting teachers with their peers and experts so they are always
up-to-date on the resources available to them.
4. Infrastructure: Building infrastructure that lets schools support access to
technology in and out of the classroom.
5. Creativity: Harnessing the power of educational technology to increase school
district productivity and student achievement. (U.S. Department of Education,
2010)
School leaders believe that these goals will allow students to have more
individualized learning experiences that will be assessed at intervals to ensure that they
are meeting career and college ready standards. Teachers will have better tools for
professional development and additional opportunities for technology support. Duncan
stated, “If we accomplish all of these goals, we’ll have realized the advance potential for
technology to prepare students for success in the internationally competitive, knowledgebased economy.” Duncan continued to say that many schools have yet to realize
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educational technology’s true potential to transform learning into a more personalized
and productive process. But, he noted that technology can never replace the need for
great teachers. Furthermore, Duncan stated that during the last 15 years in education,
technology has not transformed education in the same manner as it has done in the fields
of communication and business. He stated that the key lessons schools should learn from
the business sector is that the only way schools will understand technology’s true power
is when organizations fundamentally change their processes (National School Board
Association, 2010, p. 1).
21st Century Learners.
In addition to increase national views described above, there has been an
increased focus on 21st century learners because of globalization. Globalization has
changed the way we teach, work, and learn in the 21st century (Ashton & Newman,
2006). Recently McNeely reported: “So what do Net Geners want from learning
technology? Interactivity—whether it is with a computer, a professor, or a classmate,
they want it; they crave it. Traditional lectures are not fulfilling the learning potential of
typical students today. Some distance education and online courses don't work well with
Net Geners because the social component is lacking in some designs. As technology in
the classroom progresses, more and more students are going to demand it be included.
This will pose challenges, though” (McNeely, 2011). Regardless of the classroom setting,
“Parents, children, teachers, and administrators all need to work toward making learning
something students do not "switch off" when they leave the classroom, but rather relish
whenever opportunity allows (Poole, 2011).
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The traditional model of teaching where the instructor chooses the information to
be learned and then serves as the primary source of this information to the student is not
adequate for 21st century learners (Givens, 2006). Therefore, K-12 schools throughout the
country are expected to successfully transform their classroom content using 21st century
skills as a framework to improve student outcomes that can prepare them for life-long
learning and financial support. The National Alliance of Business (2000) issued an
Executive Summary that stated, The 21st Century Workforce Commission believes that:
“The current and future health of America’s 21st Century Economy depends directly on
how broadly and deeply Americans reach a new level of literacy-‘21st Century Literacy’that includes strong academic skills, thinking, reasoning, teamwork skills, and
proficiency in using technology” (p. 5). This was later followed by the Partnership for
21st Century Skills that recommended attention to 21st century learners, “To cope with the
demands of the 21st century…using 21st Century tools to learn 21st Century content in a
21st Century context… including 21st Century assessments that measure 21st Century
skills” (Partnership for 21st Century Skills, 2002). The document further stated that in
order to transform schools, “people need to know more than core subjects. They need to
know how to use their knowledge and skills-by thinking critically, applying knowledge to
new situations, analyzing information, comprehending new ideas, communicating,
collaborating, solving problems, making decisions” (p. 9).
In 2009 the Partnership for 21st Century Skills, which includes representatives
from businesses, industry, educational institutions, developed an outline in of a set of
skills needed for 21st century learners. “When a school district builds on this foundation,
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combining the entire Framework with the necessary support systems-standards,
assessments, curriculum and instruction, professional development and learning
environments-students are more engaged in the learning process and graduate better
prepared to thrive in today’s global economy” (P21 Framework, 2009). The Partnership
for 21st Century Skills outlined the following critical skills 21st century learners should
acquire:
•

Mastery of Core Subjects and 21st Century Themes---students must master core
subjects (English, world languages, arts, mathematics, economics, science,
geography, history, government and civics). In addition, schools must promote an
understanding of academic content at much higher levels by weaving 21st century
interdisciplinary themes into core subjects. These interdisciplinary themes are:
o Global Awareness- students must be able to understand and address global
issues; work collaboratively with diverse cultures, religions and lifestyles; and
understand other nations and cultures, including non-English languages.
o Financial, Economic, Business and Entrepreneurial Literacy- students must
know how to make personal economic choices; understand society economic
structures; use entrepreneurial skills to enhance workplace and career options.
o Civic Literacy- students must know how to participate in civic life and
understand governmental processes; exercise citizenship rights at all levels;
understand local and global implications of decisions.
o Health Literacy- students must know how to obtain, interpret, and understand
information to enhance health; understand preventive physical and mental
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health measures; use information to make appropriate heath related decisions;
monitor personal and family health goals; understand national and international
health and safety issues.
o Environmental Literacy- students must know how to demonstrate knowledge
and understanding in the circumstances affecting it, know society’s impact on
the natural world; investigate and analyze environment issues and make
conclusions and effective solutions, take individual and collective action
towards addressing environmental challenges.
•

Learning and Innovation Skills---these are what separate students who are prepared
for an increasingly complex life and work environments in today’s world and those
who are not. These skills include:
o Creativity and Innovation- students must be able to think creatively, work
creatively with others, and implement innovations.
o Critical Thinking and Problem Solving- students must know how to reason
effectively, use systems thinking, make judgments and decisions, and solve
problems.
o Communication and Collaboration- students must communicate clearly and
collaborate with others.

•

Information, Media and Technology Skills---21st century learners live in a
technology and media driven environment and have access to a wealth of information
that allows them to collaborate and make contributions on an unprecedented scale.
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Students should be able to exhibit a range of functional and critical thinking skills
such as:
o Information Literacy- students must know how to access and evaluate
information, and use and manage information.
o Media Literacy- students must be able to analyze media and create media
products.
o ICT (Information, Communications, and Technology) Literacy- students must
apply digital technology effectively as a tool to research, organize, evaluate,
and communicate information in order to function in a knowledge society.
•

Life and Career Skills---21st century learners require more than thinking skills and
content knowledge in today’s life and work environments. The ability to juggle
complex life and work environments in a global environment and information age
requires students to pay rigorous attention to developing adequate life and career
skills, such as:
o Flexibility and Adaptability- students must be able to adapt to change and be
flexible.
o Initiative and Self-Direction- students must manage goals and time, work
independently, and be self-directed learners.
o Social and Cross-Cultural Skills- students must interact effectively with others,
work effectively on diverse teams.
o Productivity and Accountability- students must manage projects and produce
results.
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o Leadership and Responsibility- students guide and lead others, and are
responsible to others.
•

Along with targeting outcomes for 21st century learners, teachers must master 21st
century support systems that will be required of them. Five critical support systems
have been identified to ensure that every student masters of 21st century skill. They
are:
o 21st Century Standards- teachers must focus on 21st century skills that include
building an understanding in core subjects and 21st century interdisciplinary
themes.
o Assessment of 21st Century Skills- teachers must be able to support and assess
instruction and learning using various types of assessments that include a
balance of technology enhanced assessments.
o 21st Century Curriculum and Instruction- teachers must teach 21st century
skills in the context of core subjects that enables innovative learning methods
that integrate the use of supportive technologies, inquiry-and problem-based
approaches and higher order thinking skills.
o 21st Century Professional Development- teachers must seize opportunities to
integrate 21st century skills, tools and teaching strategies in classrooms; balance
instruction with project oriented teaching methods; cultivate various student
learning styles; support the evaluation of students 21st learning skills.
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o 21st Century Learning Environments- teachers must create learning practices,
human support and physical environments that support 21st century skill
outcomes (P21 Framework, 2009).
“An extensive review of the literature about 21st century skills suggests that
educational decision makers must acknowledge that the academics of yesterday are not
sufficient for today. To adequately prepare, students must learn content with the context
of 21st century skills” (Meteri Group, 2007). For 21st century learners to be successful,
the above “approaches to teaching and learning are well grounded in respected research
and best practices about how people learn” (Bransford, Brown, & Cocking, 2000, p. 67;
Donovan & Bransford, 2005, p. 19).
“For all students to acquire 21st century skills, the education system must create
learning environments—both for students and for educators—that mirror those of high
performance, knowledge-driven organizations. In these organizations, leaders motivate
everyone to contribute, expect people to meet high standards and model effective
strategies” (State Education Technology Directors Association, 2010, p. 3).
In summary, learning in the 21st century requires new skills, tools, assessments,
knowledge and opportunities for when, where, and how learning takes place. The
previous research found that in order to continue teaching and learning in the 21st
century, educators must assure that the knowledge and skills students learn match the
knowledge and skills that are needed to live and work. Transforming classrooms by
accelerating technological change, rapidly disaggregating information, increasing global
competitiveness, and honing workforce skills will begin with institutionalizing essential
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knowledge and skills into curriculums (Givens, 2006). Because of this, constructivists
feel that schools must foster flexibility in the 21st century to meet the demands of change
that students will face. This includes teaching students how to learn, and this habit will
serve them for a lifetime.
The View from Virginia.
In Virginia, with the majority of its schools in remote, rural areas, the need for
technology expectations became a critical issue during the mid 1990s. Rural schools in
Virginia began moving rapidly into the world of technology with the adoption of state
standards. The Board of Education in the Commonwealth of Virginia adopted technology
standards that state, “The Computer Standards of Learning identify and define the
progressive development of essential knowledge and skills necessary for students to
access, evaluate, use, and create information using technology. They provide a
framework for technology literacy and demonstrate a progression from physical
manipulation skills for the use of technology, to intellectual skills necessary for
information use, to skills needed for working responsibly and productively within groups.
Computer/technology proficiency is not an end in itself, but lays the foundation for
continuous learning. The focus is on learning using technology rather than learning about
technology.” The board continues by stating, “To become technologically proficient, the
student must develop the skills through integrated activities in all content areas K-12,
rather than through one specific course. These skills should be introduced and reined
collaboratively by all K-12 teachers as an integral part of the learning process. Teachers
can use these standards as guidelines for planning technology-based activities in which
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students achieve success in learning communication, and prepare them to meet the
challenges of today’s technology-rich world of work” (Virginia Department of
Education, 2007, p. 1).
Recently, the Virginia Department of Education developed a new 6-year
technology plan for years 2010 through 2015. The plan focuses on 21st century learning
and technology that supports it. The plan demands more than teaching students to be
problem solvers and effective collaborators, and looks critically at the pedagogy of how
teachers must move toward more active learning in student centered classrooms. The
educational technology plan has two purposes. The first is to present a vision for the use
of technology in schools and classrooms that serves as a blueprint for school divisions by
identifying necessary components for an effective technology program. Furthermore, the
state plan is organized around a comprehensive and coordinated approach of using
technology in teaching and learning environments while providing a framework for
evaluating programs and providing a process for technology program development.
However, the primary goal of the Virginia’s state plan is for teachers to enhance students’
academic achievement through the use of technology (Virginia State Board of Education,
2010.)
Virginia’s Six Year Technology Plan for years 2010-2015 focuses primarily on
one specific component of 21st century skills: information and communication technology
(ICT) literacy. According to the State Educational Technology Directors Association
(SETDA) (2002), ICT literacy involves “the ability to responsibly use appropriate
technology to communicate, solve problems, and access, manage, integrate, and create
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information to improve learning in all subject areas and to acquire lifelong knowledge
and skills in the 21st century” (p. 3). The 2010-2015 plan builds upon the foundation
established by the 2003-2009 plan that provided localities with a structure for developing
effective technology programs through professional development, connectivity,
educational application, and accountability. With the current emphasis on developing 21st
century skills, the new plan relies on factors that support effective technology use
through:

1. An appropriately and adequately designed environment where schools need to
consider physical and virtual environments in new and innovative ways to
support learning activities.
2. Meaningful engagement where educators must employ multiple ways to engage
students in learning through technology. Learning styles, cultural backgrounds,
and personal interests should be reflected.
3. Purposeful application of tools for learning where students understand the proper
application of technological tools to increase creativity and innovation.
4. Use of authentic technology tools to extend learning capabilities for students that
would be difficult, if not impossible, without technology.
5. Authentic and intelligent assessments that are based upon data and results (State
Education Technology Directors Association, 2002).

The plan is designed to serve as a guide for the development of additional plans created
by the state’s public school divisions. The preceding five focus areas underlie the plan’s
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goal and form the basis for objectives that minimize gaps between promise and practice.
The overarching goal is the incorporation of ICT literacy while crafting a technology
framework that support 21st century learning (Virginia State Board of Education, 2010.)
Therefore, the incorporation of information and communication literacy technology has
been established to encourage 21st century skills.

One has not only an ability to perceive the world but an ability to alter
one’s perception of it; more simply, one can change things by the manner
in which one looks at them.
―Tom Robbins, Even Cowgirls Get the Blues

Technology Use in Virginia’s Classrooms.
Research has shown few published research studies that focuses specifically on
Virginia’s overall technology use. However, in 2008 the Editorial Projects in Education
Research Center conducted a recent technology study on the fifty states and the District
of Columbia. The Research Center sent surveys to the chief state technology officers, and
respondents provided information on policy indicators related to educational technology
and competencies of students and educators. A grading rubric was assigned based on 14
individual indicators that spanned three core areas of state policy and practice: access to
instructional technology, use of technology, and capacity to effectively use educational
technology. The information on technology use and capacity was obtained in 2007 from a
nationwide poll, and information related to access to technology was collected from a
2005-2006 survey conducted by Market Data Retrieval. Every state response was verified
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using evidence provided by the state, such as documentation describing a state statue or
administrative rule (Technology Counts, 2008).
The Research Center tallied points that were based on a one hundred point scale
with seven point increments within three policy categories. These three sub-scores were
then averaged to produce and overall technology score, which was then converted to a
letter grade. The results of the data showed that the state of Virginia received favorable
grades in the areas of Access to Technology “A-“, Use of Technology “A-“, and Capacity
to use Technology “B”. The overall grade for Virginia was a “B+” (Technology Counts,
2008). These grades outpaced the national average in all categories (See Table 1.)

Table 1: State Technology Report Card 2008
Virginia

Average State Score

Access to Technology

A- (90.0)

C (75.3)

Use of Technology

A- (89.8)

B-(80.1)

Capacity to use Technology

B (86.3)

C (75.5)

Overall grade

B+ (88.7)

C+ (76.9)

More specifically, in terms of access, Virginia scored higher in the area of percent of
students with access to a computer, but scored lower in the areas of number of students
per computer. Additionally, for the majority of the areas in the “Use of Technology” and
“Capacity to use Technology”, Virginia had policies in place for instructional use. Below
is Virginia’s grading breakdown in the areas of access to technology, use of technology,
and capacity to use technology. Table 2 illustrates that Virginia leads the national average
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in regards to percent of students with access to a computer for both 4th and 8th grade
students. Additionally, Virginia has a lower per pupil rate in the areas of instructional
computers and high speed Internet service.

Table 2: Access to Technology
Virginia

U.S.

Access to computers (4th grade)

96%

95%

Access to computers (8th grade)

95%

83%

Instructional computer

3.1

3.8

High-speed Internet computer

3.0

3.7

Percent of students with…

Number of students per…

Table 3 shows the extent of Virginia’s use of technology as to whether there is a policy,
and the number of states with similar policies. The table shows that Virginia has
statewide policies in the areas of student standards, virtual schools, and the offering of
computer-based assessments, but not in the area where the state tests students on
technology.
Table 4 illustrates policies for Virginia and other states capacities of technology
use. The table shows that Virginia has policies for the technology standards for both
teachers and administrators, and policies in the areas of initial teacher and administrative
license requirements. However, there are not policies for teacher and administrative
recertification requirements.
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Table 3: Use of Technology
Does VA
have policy?
Yes

Number of states
with policy
48

State tests students on technology

No

5

State has established a virtual school

Yes

25

State offers computer-based assessments

Yes

27

Student standards include technology

In summary, the results showed that Virginia’s access to technology, use of
technology, and the capacity to use technology had an “above average” grade compared
to the national average. Therefore, based on this national survey, Virginia demonstrates
sufficient instructional technology policies, practices, and uses using these criteria.
Table 4: Capacity of Use Technology
Does state
have policy?

Number of states
with policy

Teacher standards

Yes

44

Administrator standards

Yes

35

Initial teacher-license requirements

Yes

19

Initial administrator-license requirements

Yes

9

Teacher-recertification requirements

No

10

Administrator-recertification requirements

No

6

State includes technology in it’s…

In summary, the results showed that Virginia’s access to technology, use of
technology, and the capacity to use technology had an “above average” grade compared
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to the national average. Therefore, based on this national survey, Virginia demonstrates
sufficient instructional technology policies, practices, and uses using these criteria.

Virginia Technology Standards for Instructional Personnel.
On July 1, 2003, the Commonwealth of Virginia passed House Bill 1848 that
required all instructional personnel employed in a Virginia school division to pass certain
technology proficiencies in order to receive an initial teaching license or to renew a
license. The eight standards that must be achieved are grouped by operational and
integration competencies. The operational standards, one through four, focus on skills in
operating a computer systems Internet, email, and other software applications. Standards
five through eight focus on technology integration to support instructional programs and
the Standards of Learning. Virginia instructional personnel must be able to:

1. Demonstrate effective use of a computer system and utilize computer
software. Teachers need to be able to operate and use basic computer skills on a
daily basis to prepare students for the informational age.
2. Apply knowledge of terms associated with educational computing and
technology. Teachers must be able to understand common computer technology
terminology and be able to understand functional usage.
3. Apply computer productivity tools for professional use. Teachers must be able
to use basic software for classroom administrative duties to improve and expedite
learning.
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4. Use electronic technologies to access and exchange information. Teachers
must be able to know how to search for, exchange, and organize information
using information computer technology.
5. Identify, locate, evaluate, and use appropriate instructional technology-based
resources (hardware and software) to support Virginia's Standards of
Learning and other instructional objectives. Teachers must be able to use all
available technology resources to assist students in achieving mastery on the
Standards of Learning.
6. Use educational technologies for data collection, information management,
problem solving, decision making, communications, and presentation within
the curriculum. Teachers are expected to model skills in this area for students
that will promote life-long learning experiences.
7. Plan and implement lessons and strategies that integrate technology to meet
the diverse needs of learners in a variety of educational settings. Teachers are
expected to use technology resources to educate diverse groups by tapping into
different modalities of learning.
8. Demonstrate knowledge of ethical and legal issues relating to the use of
technology. Teachers must be able to use computer technology responsibly and
ethically (VDOE website, obtained 1/25/2010).

Swain and Pearson (2003) found that divisions that implement technology standards may
facilitate or act as a catalyst in empowering teacher learning and technology
implementation. This study suggests the importance of establishing technology standards
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to effectively integrate educational technology and to improve teacher perceptions that
can be encouraged by policies.

Teachers’ Use of Technology in the Classroom

Amidst educational policies, nationally and locally, of growing demand for
technology policies, nationally and locally, of growing demand for technology integration
and 21st century skills, a body of research about levels of technology integration has
emerged. Technology is making a significant impact in classrooms; however, the degree
of this impact is determined by hardware and software access, student population and
grouping, and the teachers’ commitment (U.S. Department of Education, 2004).
However, despite the emergence of computer-based technology, the adoption of this
technology continues to lag behind other industries and institutions (Cuban, 2001;
Nickerson & Zodhiates, 1988; U.S. Congress, 1995). Cuban says that this is attributable
to cultural beliefs of how a school should look and how it should be taught. So there is a
contradiction in terms of social efficacy because taxpayers want both progress and the
familiarity of a traditional school structure (Cohen, 1988). This idea is also supported by
Schlechty (2001) who states that technology is often modified in schools so that it does
not disrupt a school’s natural habits or tendencies. Papert (1993) discussed this in his
research by comparing mental models of our thoughts of what schools should look like,
to Piaget’s adaptation concept. He discusses Piaget’s terms assimilation and
accommodation to elucidate technology introduction in schools. Assimilation involves
using a new tool to fit our current mental model. For example, a teacher could ask
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students to create a PowerPoint presentation to show the difference between animal and
plant cells instead of using the traditional project poster boards. This change does not
fundamentally change the teaching and learning process, only the tool that is being used
to deliver the information. On the other hand, accommodation involves modifying the
mental model. For example, with the previous example, a teacher could attach student
PowerPoint presentations to a teacher website, and as a homework exercise, the teacher
could ask students to read and comment on each project from home. The mental model
was changed because the teacher changed learning conditions because student work is
now available for viewing at home and students are able to evaluate each other’s work
outside of the school setting.
In a longitudinal study that researched the effects of integrating computer
technology in elementary schools, Kromhout and Buzin (1993) found that the use of
technology produced significantly higher test scores across grade levels and schools in
the areas of reading and mathematics. Another similar study found that students who used
computers in classrooms scored significantly better on standardized tests than students
who only used computers in a computer lab, and that teachers were more likely to
integrate technology into their lessons when the computers were in their classrooms
(Lemke, Quinn, Zucker, & Cahill, 1998).
In a recent study conducted by Tamim et al (2011), data was extracted from
twenty-five effect sizes were extracted from twenty-five different meta-analyses
involving 1,055 primary studies (approximately 109,700 participants) to address the
question, does computer technology use affect student achievement in formal face-to-face
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classrooms as compared to classrooms that do not use technology? Comparisons of
student achievement were between technology-enhanced classrooms and more
“traditional” or “computer-free” classrooms. The random effect size was 0.33 under the
random effects model, causing a heterogeneous distribution (statistically significant).
Therefore, data showed a “significant positive small to moderate effect size favoring the
utilization of technology in the experimental condition over more traditional instruction
(i.e., technology free) in the control group” (Tamim et al 2011)Therefore, data showed
that computer technology that supports instruction has a higher effect size than
technology applications that merely provide direct instruction. Additionally, results
showed that the average effect size for k-12 applications of computer technology were
higher than those applied in post secondary classrooms (Tamim et al 2011).
These findings were consistent with the results reported by Schmid et al. (2009),
in that effect sizes that pertaining to computer technology that were used as “support for
cognition” were significantly larger than the data related to computer use for
“presentation of content.” To summarize both studies, evidence shows that a primary
strength of technology resides in supporting instruction rather than acting as the primary
tool for instructional delivery.
The availability of computer technology in a classroom does not guarantee
successful use, integration, and teacher confidence without proper training (Hall & Hord,
2001). Research has shown that the teamwork between teachers and technology support
personnel can create engaging environments for students. Additionally, with this
combination, school leaders play critical roles through creating expectations and a vision
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for use through training and technical support (Hall & Hord). Perceptions of computer
use in classrooms could be enhanced through vision and goal setting to advance skills
(Dyril & Kinnaman, 1994). Therefore, the combination of teachers, technology support
personnel, and school leaders can provide students with a technologically stimulating
lesson.
There are those who feel that teacher training has not been the focus of most
school leaders. This is especially true in cash strapped school districts. Putnam and Borko
(2000) have argued that teachers have not received enough support in regards to training
with computers and in creating lessons using technology as a tool. Studies show that
more attention needs to be given to teacher training to enhance learning and familiarity
because only spending money on computers without training will cause missed
opportunities in instruction as teachers fail to maximize computers potential (Hopey,
1999). MacArthur, Pilato, Kercher, Peterson & Jamison, (1995) found that when
provided technical support and meaningful long-term training, teachers are able to
effectively integrate computer technology into classroom lessons. A U.S. Congress
survey in 1995 (U.S. Congress) found that student learning is detrimentally affected when
teachers lack adequate support in the use of computers. Computer support includes
support from computer technology companies and support from school leaders, but the
researcher limited this study to the assistance from support personnel.
Despite the fact that technology drives our globally and informational based
society, there are concerns that incorporation of technology in classrooms varies by
teacher. In a report conducted by Education World in 2009, teacher surveys reported that
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about half of U. S. teachers use technology for classroom instruction. The amount of use
varied from school to school, because some schools reported use near 100%, where other
schools’ usage was nearly nonexistent. An earlier nationwide survey conducted by the
Gates Foundation in 2003 showed similar results where around 53% of teachers surveyed
reported that they do not routinely use technology in their classrooms. Furthermore, over
half of the students also reported that they seldom use technology, no more than once a
week (Abbott, 2003). Another national survey found that 80% of K-12 teachers mainly
use technology for administrative functions, such as taking class roll or recording grades,
and only slightly more than half are integrating technology into their routine instruction
(National Teacher Survey, 2005). Therefore, despite widespread public perception that
technology use is common in schools across the U.S., surveys conducted over the last
few years indicate that only about half of teachers use technology in their classrooms.

Factors Affecting Technology Integration

The research indicates a number of reasons why technology integration has not
reached great heights. Among those reasons are: support, teacher perceptions, and
training.
Computer Technology Support.
Research has shown that teachers perceive technological support as one of the
most critical supports required to effectively integrate educational technology (Wood et
al., 2005). For the last 15 years, teachers have felt that they have not received adequate
support in the use of computer technology and that it has affected student learning (U.S.
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Congress, 1995). This support is perceived to be most needed in the form of an on-site
expert that can provide immediate assistance when problems arise, facilities, personal
help and guidance, and hardware and software assistance (Wood et al., 2005). Studies
have shown that for teachers to effectively use computer technology, they need
individualized support from computer technologist specialists on a regular basis
(Ronnkvist, Dexter, & Anderson, 2000). In a recent study conducted by Mustafa and
Nesrin (2010) data showed that the majority the participants perceived that they needed
more training to learn how to implement computer technology in their classes in order to
enhance student learning. They also indicated that computer technology was frustrating to
use when adequate support was not received.
Others feel that the support must also come from core leaders that include various
levels of administrators from computer specialists, principals, directors, and
superintendents to ensure self-confidence in using computers and positive self-efficacy
(Bailey & Powell, 1998). Research has found that implementing new models or programs
into a school are most likely to succeed when administrators at the building level provide
strong support for integration (Rohrback, Graham, & Hansen, 1993; Rohrbach, Grana,
Sussman, & Valente, 2006). Providing essential leadership and instructional support is
critical in terms of perception. Leaders must model effective uses of technology in
addition to articulating clear expectations for their faculty and staff (Givens, 2006).
Studies have also shown that computer training is needed for teachers to ensure
effective integration of computers to be used as instructional tools in classrooms and that
computing hardware and software concerns could present monetary and prolonged
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planning time needed for teachers to effectively implement lessons (Blomeyer, 1991;
Collis & Carleer, 1992, Givens, 2006). In a study conducted by Baillie and Percoco
(2000), they found that information technology can help with many learning problems
and allow teachers themselves to spend more time exploring new ways to teach their
subjects, giving individual attention to student learning needs, etc. But it was also found
that it is important to identify optimum conditions for the use of information and
communication technologies to give the best results in a specific educational environment
(p. 33). Joyce and Showers (2002) found that when teachers were provided
demonstrations and given feedback through proper training, 95% of the teachers used that
technology in their classrooms.
Baillie and Percoco (2000) also found that there were three major limitations to
teachers using computer technology in their classrooms. Ten percent of the teachers felt
that computers were not needed; 27% thought that planning with computers took up too
much time; and 30% felt as though they lacked sufficient resources. Baillie and Percoco
concluded that school divisions should implement time for staff development, and
provide sufficient human and monetary resources when promoting the use of computer
technology in the classrooms.
An awareness scale was created to assess teacher comfort levels of knowledge
and expertise in using computers by Moursund and Smith in 2000. This scale is useful for
teachers in being able to assess their own comfort level in using computers, and for
school leaders to assess where computing needs are occurring. The scale includes the
following computing levels:
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Complete Novice: This would be a teacher that has never used a computer before.



Awareness: A teacher that is aware that computer technology exists.



Informational: This would be a teacher that is not ready to use computing for
professional use.



Personal: There is a concern from the teacher on how they would use computing
professionally and personally.



Time: This is a teacher who is concerned with computing planning time and how
to keep up with technology.



Practitioner: This is the teacher that is experiencing success in using computing
technology at work and at home.



Collaborator: This is the teacher that is comfortable helping peers with
computing concerns.



Refocusing: This is the teacher who is comfortable using computing technology
professionally and comfortable helping peers.



IT Leader: This is a person that is an instructor and advisor in computing
technology.



Educational Leader: This is a top school instructional leader.

Teachers using this scale were helped in assessing their own comfort level in computer
use, and school leaders were better able to assess where computing needs are occurring.
Research shows that teachers who participate in preservice computer technology
training perceive that constructive uses of technology may lead to conceptual changes
(Carr-Chellman & Dyer, 2000; Marra & Carr-Chellman, 1999). However, over the past
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decade, the nature of educational technology has evolved with text-based, locallynetworked, computer-assisted instructional software being replaced by graphicsenhanced, globally-networked computer environments that weaken previous studies
(Honey, Culp & Carrigg, 2000). Research shows that even though professional
development opportunities have been targeted at keeping seasoned teachers computer
skills current, for the most part these brief exposure opportunities have been unsuccessful
(Schrum, 1999). Therefore, technology training should evolve with the technology
available to be effective. Research shows that teachers perceive professional
development to be effective when their engagement has a link to student improvement
(Commeyras & DeGroff, 1998; Doubek & Cooper, 2007). A recent study showed that if
students are given resources and proper training on how to implement technology in the
classroom, attitudes and classrooms practices can change. The research further suggest
that if educators begin to integrate technology in classes with modeling opportunities, 21st
century skills can be taught (Raulston, 2009).
Surveys reveal that the information technology departments in many schools are
understaffed which is impeding technology integration. Nearly three out of four school
administrators responded in a survey that they do not have enough staff to effectively
support the technology needs of their school. Additionally, 55% of school leaders
responded that technology networks are not being maintained adequately, 63% say that
there is not enough planning time to implement new technologies, and 76% responded
that they have trouble implementing new technologies in classrooms (Stansbury, 2008, p.
1). Nick Mirisis, marketing manager for SchoolDude, stated, “The biggest problem
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is…there’s too much stuff and not enough staff.” While the use of technology by school
divisions has exploded in recent years because schools are expected to successfully
transform their classroom content using 21st century computer learning tools, the tech
support staffing in those schools hasn’t kept pace” (Stansbury, p. 1). According to a
report titled, “Staffing for Technology Support: The Need May Be Far Greater Than You
Think” by Forrester Research, an independent market research firm, corporations should
hire typically one IT support person for every 50 PCs. Therefore, school divisions with
1000 PCs should hire a staff of 20 IT personnel, yet many large school divisions are
reporting a ratio of one IT person for every 1,500 computers, says Laurie Keating, Vice
President of Technology, Learning and Planning for the Center for Educational
Leadership and Technology (Stansbury, 2008, p. 1).
A concern is that because many school IT departments are understaffed; many IT
departments feel that there is not enough planning time for them. Along with assisting
teachers with implementing lessons, IT personnel provide support of hardware and
software, troubleshoot day-to-day computing problems, and provide academic technology
support to classrooms. Fifty-four percent of the IT staff respondents to the eSchool news
survey felt their work load is mainly reactive rather than proactive, and 42% of those
surveyed said they have no school-based tech facilitators to help teachers use technology
in their classrooms. An IT system administrator from Long Beach, California, mentioned
“[Our] staff can only dedicate…time for quick fixes and rushed projects to achieve basic
operation… The behemoth of technology continues to grow in K-12 education, but
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support models are static and staffing levels frozen. Many days, all we can do is keep the
ship afloat-and there is no time to check our course.” (Stansbury, 2008, p. 1).
In conclusion, computer technology support is important for teachers to
successfully accommodate and assimilate computer technology into lessons. Research
shows that in order for teachers to successfully transfer computer technology applications
into lessons and to make this a consistent practice, teachers need sufficient time to be
trained to acquire skills (Brand, 1998; U.S. Congress, 1995). This training should be
differentiated according to each teacher’s skills and needs. Therefore, tech savvy teachers
should not be supported through training in the same manner as novice teachers (Shelton
& Jones, 1996). Teacher perceptions regarding computer -based technology are important
to consider as teachers approach this technology with varying learning abilities, and with
varying levels of personal anxieties (Brand).

“Truth is universal. Perception of truth is not.”
―Anonymous
Teacher Perceptions.
Perception is defined as the process of interpretation (Engel & Snellgrove, 1989),
and teacher perceptions play a pivotal role in classroom computer use. Their perceptions
reflect acceptance or resistance. Woolfolk (2007) cited Klazky’s (1984) definition of
perception as the process of determining the meaning of what is sensed, or becoming
aware of something via the senses. Perception is a process by which people attach
meaning to experiences, and after people attain the stimuli in their sensory memories,
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processing continues with perception (Eggen & Kauchak, 2001). Teacher perceptions
occur when they interpret a given meaning to a stimulus in school settings which can play
a role in decision making processes. Research has also shown that teachers background
knowledge through experience strongly influence perception (Allport, 1976; Glover,
Ronning & Bruning, 1990). For example, younger teachers with little or no experience
tend to feel less supported and less effective on their job, which causes them to perceive
the environment less favorably that experienced teachers (Koth, Bradshaw, & Leaf,
2008). Although usually confined to a classroom with an assigned curriculum and
administrative guidelines, teachers are relatively free to modify, adapt, improve, and
experiment with the lesson delivery. This flexibility makes the classroom teacher a key
figure in influencing the day-to-day curriculum implementation.
Teachers approach teaching in many ways. Research shows that teachers’
perceptions of teaching and learning contexts are connected to teachers’ approaches to
learning (Biggs, 1999; Marton & Booth, 1997; Prosser & Trigwell, 1999) that are
summarized in Figure 1. Pedagogical decisions ultimately transfer to the success of
student’s academic development (Clark & Yinger, 1977). Keys and Bryan (2001) data
showed that modifications and adaptations to lessons made by teachers were formed by
their own thoughts and opinions that were shaped by their “beliefs and understandings of
the local context” (p. 635). Therefore, curriculums are taught based upon teacher
perceptions related to the classroom environment that necessarily places them at the
frontline of educational transformations (Bybee, 1993; Lumpe, Czerniak, & Haney,
1999). There are some teachers, who perceive learning as the gathering of information,
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who are more apt to view their job as transferring information (Cope & Ward, & 2002).
These teachers are more likely to use a traditional or teacher-centered approach where
information is given to students, followed by assessments that encourage rote
memorization and recalling facts. This method involves little intention to seek content
meaning or no likelihood of conceptual change (Ramsden, 1988). Conversely, teachers
who perceive learning as being a conceptual change are more apt to view learning as a
conceptual change as well (Cope & Ward). This method involves deep learning that seek
meaning through connecting aspects of the content. Teachers such as this are more likely
to use a student centered teaching model where 21st century skills are encouraged
(Prosser and Trigwell, 1999).

Figure 1: Teachers’ Approaches to Learning

“The eye sees only what the mind is prepared to comprehend.”
―Robertson Davies, Quoted in the Wordsworth Dictionary of Quotes

53

Educational technology integration is related to teacher perceptions and institutional
obstacles. Data has shown that teachers’ perceptions and experiences are key factors
associated with technology use in classrooms (Becker, 2000; Zhao & Conway, 1999).
Teachers with positive attitudes toward technology tend to use it in their teaching (Zhao
& Frank, 2003). Additionally, a teachers’ pedagogy coupled with their teaching practice
has ultimately shown to be the determinant that influence technology use in classrooms
(Becker; Zhao & Cziko, 2001; Ertmer, 2005).
Teacher perceptions toward technology influence the level of technology
integration. Studies show that in order to increase student opportunities to use
technology, teachers need training in a wide array of technology strategies with students
(USDE, 2004). A report released by the National Center of Educational Statistics show
that less than twenty percent of teachers reported feeling well prepared to use technology
in their classroom instruction (USDE, 2002). Data also suggested that there are two
factors that influence teacher attitudinal change toward technology integration. First,
teachers must have a willingness to change. Allowing teachers to experience the potential
benefits of technology for themselves may help facilitate the perception and a willingness
to change. And second, the school environment’s control structure must be conducive to
creativeness. A school that gives teachers the opportunity to transition from one stage of
technology integration to the next in a supportive environment allows teachers to feel
empowered to introduce technology into their classroom (Heath et al., 2000). Data also
shows that professional development opportunities and training in technology allows
teachers the skills to integrate technology more effectively (Heath et al., 2000).
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Technology funding is linked to Title II, Part D of the No Child Left Behind Act in that
twenty five percent of funds are allocated to professional development and training
(AASA, 2002). The goal of this portion of the bill is to provide funding to schools
classified as “low achieving” or schools with a high population of economically
disadvantaged students. The aim is to produce teachers and administrators to be
technologically literate (Fletcher, 2003). In Smallville, the division was funded using
these funds.
Teachers’ perceptions regarding the use of technology vary based upon prior
experience. Depending on the administration, there are conflicting degrees of value and
ideology of how teachers should use technology in their classrooms (Cuban, 1999),
which can lead to uncertainty. Second, the rapid pace of technological evolvement makes
it difficult for most teachers to stay current with new software and hardware trends (Zhao
& Frank, 2003). Last, technology’s nature of being unpredictable makes it unappealing
for many teachers who teach with limited time (Cuban, 1999; Zhao, Pugh, Sheldon, &
Byers, 2002). Because of these factors, sometimes working together, teachers decide to
defer to other modes of instructional delivery, unless there is a dire need for using
technology and reliable support (Zhao & Frank).
Teacher perceptions that using technology may lead to lower student achievement
stems from the ideology that using technology requires excessive amounts of time,
teachers look incompetent when attempting to troubleshoot technology in front of
students, or legal and ethical issues may arise which adds to the cost variable (Zhao &
Frank, 2003). Research has found teachers perceive that technology use may “demand
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dramatic changes” in teaching patterns, upset social relationships, or negatively affect the
identity of the teacher” (p. 19). Additionally, Vermillion, Young and Hannafin (2007)
observed that perceptions and pedagogical beliefs often remain even after barriers such as
technological shortcomings are resolved.
Conversely, there is the perception of teachers that technology may lead to
increased student achievement due to the fact that the teachers’ work load is reduced and
because they spend less time finding instructional resources (Zhao & Frank, 2003) such
as utilizing the Internet for lesson plans, and thus are able to focus more on the individual
students (Becker, 1999; Zhao & Cziko, 2001). Additionally, teachers perceive that
technology can improve the school and their public image, and improve their social status
(Zhao & Frank).
The quality of student outcomes is beneficially affected in classrooms where
learning environment provided by a teacher involves both the practical implementation of
the teacher’s perceptions of learning and teaching and their approach to teaching
influences (Cope & Ward, 2002). Therefore, teacher perceptions of computer technology
and technical support that will lead to enhanced learning outcomes is unlikely unless
teachers use technology to transform student centered/conceptual change teaching
approaches (Prosser & Trigwell, 1999; Cope & Ward). Studies regarding teacher
perceptions have shown that constructivist uses of computer technology may lead to
conceptual changes in the classroom (Carr-Chellman & Dyer, 2000; Marra & CarrChellman, 1999). This was particularly evident with the perceptions of new teachers that
experienced pre-service teacher education programs. Studies investigating experienced
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teachers’ perceptions found that when teachers perceive computer technology as a part of
a student-centered/conceptual change, it improves the student’s chances of acquiring 21st
century skills (Carr-Chellman & Dyer; Cope & Ward). And experienced teachers need
modern professional development opportunities that focus on the nature of learning, and
how computer technology improves 21st century learners (Carr-Chellman & Dyer; Cope
& Ward). When teachers view their roles and schooling as primarily vocational, rigid and
sometimes dominant perceptions will be difficult to change. Therefore, in order to change
perceptions, training for future teachers should focus on the purpose of schooling, the
role of the learner, and the role of the teacher (Carr-Chellman & Dyer). Researchers
found that perceptions of technology integration improves when teachers integrally
present technology as a means of empowering learning, introducing learning centered
environments, and shifting critical pedagogy and teacher roles. This correlates to research
completed by Marzano (2003) when he stated, “The expert teacher has more strategies at
her disposal than the ineffective teacher. After presenting lists of instructional strategies, I
recommend one action step to successfully implement research-based instructional
strategies: to provide teachers with an instructional framework for units that use research
based strategies” (p. 47). Marzano highlights 21st century teacher strategies such as
engaging students through investigations, decision making techniques, and inquiry based
activities that use technology in various methods.
Perceptions of teachers can impact opportunities for students’ use of technology
to enhance teaching and learning. Teacher attitudes towards technology use play an
important role as to whether it is successfully integrated. In a study conducted by
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Beyerbach, Walsh, and Vannatta (2001), researchers found that when teams of K-12
teachers collaborated together to introduce technology into their curriculums to support
constructivist teaching and learning, teachers involved in pre-service training changed
their views of technology from perceiving that it would be teacher centered to perceiving
that it would be more student centered. Another study conducted by Manternach-Wigans
(1999) found that despite obstacles, teachers realized that they could facilitate instruction
using technology rather than relying solely on lecture, which improves opportunities for
kinesthetic and tactile learning. A similar study conducted by Lucas and McKee (2006)
found that teachers involved in professional development based around technology
integration changed their perceptions of using technology during classroom instruction.
In summary, data from both studies showed that teacher perceptions changed from the
viewpoint that technology may be useful, to the belief that regular use transforms the
learning environment and motivates students.
Teacher perceptions’ regarding the use of technology varies across subgroups.
Denson’s (2005) research on teacher’s perceptions found that the level of integration
within curriculums depends on technology skill levels of teachers. Teachers with higher
levels of technology skills integrated technology in their lesson more than teachers with
lower skill levels. Teacher classroom experience has also been shown to affect
perceptions of technology use. A study conducted by Meskill, Mossop, DiAngelo, and
Pasuale (2002) compared novice and experienced teachers. Results showed that novice
teachers who had received “state of the art” training in classroom technologies use were
less comfortable in their implementations than the more experienced who had no formal
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training with computers but had a great deal of classroom experience” (p. 54). An
additional study conducted by Arkin (2005) found that there were differences in teachers’
perceptions and technology training. Results showed significant differences between
teachers who had undergone technology training compared to those who had not. In
summary, these findings show a continuous need in providing support to teachers
involved in classroom technology integration.
Research found that one must not only view the benefits of technology’s impact
on student achievement, but also how teachers view benefits of use. Along with student
achievement, teachers perceive the costs and benefits of using technology in terms of
social status, salary, and time. Thus, when new information is given to teachers, judgment
is formed based on current knowledge, beliefs, attitudes, and the environment (Zhao &
Frank, 2003). For example, a recent study conducted by Pereira-Leon (2010) concluded
that teachers fall into three categories depending on their use of technology: Enthusiastic,
Skeptical, and Reluctant. Data showed that:
1. Teachers’ decisions to incorporate technology or ignore technology are based on
their beliefs and views of technology, professional identity, and educational
ideology,
2. Their practices and habits are influenced by their perceptions of technology and
role in the classroom, and experiences with proven practices that have worked
well,
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3. Administrative responsibilities, teaching the content, and accountability for
student achievement overwhelm teachers to the extent that technology integration
becomes irrelevant, and
4. Teachers do not have compelling reasons that technology will improve student
achievement but they had to use it because the school’s investment in technology.

Recent data collected by Menard (2010) showed that perception of technology
does change teaching and learning in the classroom. Experienced elementary teachers
recognized advantages of using technology in the classroom and readily accepted
challenges of integration. However, novice teachers were only comfortable using
technology for content delivery, research, and some creative solutions. Novice teachers
were initially protective of their teaching skills and fearful of change. Data demonstrated
that teachers perceive that technology does change teaching and learning in the
classroom, and support the premise that elementary teachers’ perceptions of technology
are a catalyst for constructivist practices in the classroom. However, there were
perception differences found in regards to being fearful of change. Perceptions are also
relevant across content areas and some that are directly specific to one subject. For
example, data showed during a study that social studies teachers were uncomfortable
integrating technology into their classrooms (Ash, Sun, & Sundin, 2002). In addition to
perceptions, training is seen as integral part improving technology integration in the
classroom, the following section will explore this issue.
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Training/ Professional Development.
Studies show the importance of training in attempts to integrate technology
(Eddy, Burnett, Spaulding, & Murphy, 1997; Gousie, 1998; Jukes & Macdonald, 1999;
Marsh, 1999; McKenzie, 1996; Milone, 1999; Sistek-Chandler, 1999; Tapscott, 1999).
Many teachers do not feel well prepared in today's technology-rich world. Many teachers,
especially veteran teachers, received their training long before technology became a
viable tool of instruction. With the proper training, they may feel more at ease with the
technology and, therefore, be more willing to try new approaches to curriculum delivery.
Dinchak (1999) suggests that technology integration affords an opportunity to focus on
the learner. As related earlier, other researchers emphasize the important role technology
integration can play in the constructivist classroom (Applying Technology, 1999; Gousie,
1998; McKenzie, 1996; Schofield, 1999; Tapscott, 1999).
The preceding literature has shown that educational technology integration is
important in the 21st century. Data has shown how teachers are using technology, and
what factors are related to technology integration. Preceding research has shown that
teacher perceptions and institutional obstacles matter. Teacher actions are guided by their
perceptions regarding the value of technology. Therefore, this study focused on teacher
perceptions of technology and obstacles toward successful integration in this school
division. In addition to the barriers described above, there are issues that are issues that
are particular to rural schools. The next section summarizes those issues.
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Rural Schools

A rural school is defined as a school in a community whose population is less
than 25,000 people (Mathis, 2003). Smallvilles’ population has approximately 8,400
residents (Division website, retrieved Dec. 8, 2011). Additionally, the National Center for
Education Statistics uses twelve categories to define localities. The term “rural” was
listed in three categories fringe, distant, and remote. Fringe-Rural was defined as territory
less than or equal to five miles from an urbanized area, as well as rural territory that is
less than or equal to two and one half miles from an urban cluster. Distant-Rural was
defined as territory that is more than five miles but less than or equal to twenty five from
an urbanized area, as well as territory that is more than two and one half miles but less
than or equal to ten miles from an urban center. Remote-Rural was defined as territory
that is more than twenty five miles from an urbanized area and is also more than ten
miles from an urban center (NCES, 2006).
In this study, the definition of rural schools is derived from of two definitions
from NCES and the U.S. Department of Education. Rural is defined by NCES as “any
incorporated place, census-designated place, or non-place territory designated as rural by
the U.S. Bureau of the Census. It excludes places that are within a metropolitan statistical
area” (NCES, 2006). This supports the GAOs definition of “rural” districts as being those
fifty-five miles or further from a Metropolitan Statistical Area in their analysis of
definition when discussing categories in NCLB. All other areas were considered nonrural (GAO, 2004). Additionally, according to NCES, A small town is defined as “an
incorporated place or census-designated place with a population between 2,500 and
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24,999 and located outside a consolidated metropolitan statistical area or metropolitan
statistical area”. Smallville is located further than the required 55 miles from a
metropolitan zone, and is within the population range. Therefore, Smallvilles’ definition
of being classified as a rural school is supported by the National Center for Education
Statistics according to their three categories and population requirements.
Technology in Rural Schools.
The requirements of the No Child Left Behind Act have presented both challenges
and opportunities for rural school divisions (Reeves, 2003). In the United States, rural
schools make up nearly forty two percent of all schools and represent thirty percent of
students (U.S. Department of Education, 2002). Rural schools often face unique
challenges due to their characteristics that include geographic isolation, small population,
declining enrollment, limited funding, and lack of access to services (Reeves, 2003).
Rural schools are also face challenges due to funding, which can further be exacerbated
by national and state funding formulas that allocate funds to districts on a per pupil basis.
These funding formulas often put rural schools at a disadvantage with their budgets
(Hadderman, 1999), because of the teacher per pupil ratio. Funding, or the lack of
funding, in rural schools impacts the ability to implement programs, services, training
opportunities, and the ability to build and sustain the technological capacity to comply
with the NCLB act standards (Reeves, 2003). Therefore, resources can be impacted
which in turn impacts instruction.
Researchers suggest that one way rural divisions may be able to close educational
gaps is through increasing the level of technology integration in schools (Collins &
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Dewees, 2001). Technology challenges in rural schools were shown in a 2008 NCES
report that highlighted discrepancies that are faced by rural schools in relation to city,
suburban, and town schools. Data showed that percentage wise, rural schools ranked
lower than the average of all other school locale. For Instructional Computers with
Internet Access in School, rural schools computed a 2.9 ratio, compared to the overall
average 3.1 ratio in the area of students with access. This accounts for a .2 access gap.
For Instructional Computers in Classrooms, rural schools computed a 2.7 ratio, compared
to the overall average 3.0 ratio. This accounts for an even larger .3 access gap. Finally,
the percentage of rural schools that have laptop computers on carts were 53 percent
compared to an overall average of 58 percent (U.S. Department of Education, 2008).
Technology in Smallville.
Smallville has four computer client-server networks and the workstations on each
network are all Windows based machines. All software is stored either on a network
server or a local workstation, and all workstations are attached to one or more servers.
The computer networks in the three schools in the division serve both the administrative
and instructional needs of the sites. All of the systems include school administrative,
word processing, desktop publishing, communication, and content related software.
Additionally, the elementary and middle schools have interactive whiteboards with
projection systems in all of the classrooms except for art, music and health classes, The
high school has the same system in all core subject classes.
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Elementary School: The computer network at the elementary school has

five servers and approximately 219 workstations. Of the 219 workstations, only 9
are designated as administrative workstations.


Middle School: The computer network at the middle school has three

servers, and approximately 176 workstations. Of the 176 workstations, only 7 are
designated as administrative workstations. Every instructional classroom has at
least one computer workstation.


High School: The computer network at the high school has two servers

and 227 workstations. Of the 227 workstations, eleven are designated as
administrative workstations. These stations are located in the main office and the
guidance office. Two of the workstations in the main office provide special
services (School Website, 2011)

Smallville’s technology executive summary states that the division is “dedicated
to preparing students for the 21st century”. The 2009-2011 technology plan outlines a
multiyear strategic goal for the school division that supports Virginia’s Educational
Technology plan. The school division believes that technology should be available and
accessible to every student, teacher, and staff member in the school division (Division
website, 2011). The philosophy that the division has adopted the following mission
statement:

“Technology for equity, education, and excellence”
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To be successful in accomplishing its mission to empower students with 21st
century skills, the division ensures that technology is fully integrated into the teaching
and learning process (Division website, 2011). In developing the technology plan, a
planning committee that consisted of a variety of school stakeholders from the division
reviewed data from surveys, group meetings and interviews in 2009. From this data goals
were created:
•

Goal 1: Provide a safe, flexible, and effective learning environment for all
students

•

Goal 2: Engage students in meaningful curricular content through the purposeful
and effective use of technology

•

Goal 3: Afford students with opportunities to apply technology effectively to gain
knowledge, develop skills, and create and describe artifacts that reflect their
understandings.

•

Goal 4: Provide students with access to authentic and appropriate tools to gain
knowledge, develop skills, extend capabilities, and create and disseminate
artifacts that demonstrate their understandings.

•

Goal 5: Use technology to support a culture of data driven decision making that
relies on data to evaluate and improve teaching and learning (Division website,
2011).

Through goal setting, the division believes that technology will be utilized to provide
students opportunities to learn skills that will enable them to function as productive
citizens in the 21st century (Division website, 2011).
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Summary
The study of this literature has shown how teacher perceptions are related to
technology integration. The literature has shown how teachers have integrated computer
technology into the curriculum after changes at federal, state, and local levels. Finally,
literature has also shown the relationship to teachers’ use of technology, what is
happening in classrooms, and how it is related to the training that is essential for teachers
to be able to transform their curriculum, and ultimately the 21st century learner.
Chapter Three presents the research methodology, design, rationale for design,
description of participants, instrumentation, validity, reliability, data collection and
procedures.

Chapter 3 Methodology
Chapter Three provides an overview of the methodological approach to the
research questions to gain an understanding of the phenomenon of technology
perceptions. A case study examination of teacher perceptions of technology and
technology support was used. A case study is a pragmatic practical form of research for
dealing with problems in which understanding is needed to improve educational practices
(Merriam, 1998). Researchers using the case study method are attempting to interpret the
meaning that individuals have constructed (Merriam, 1998). The methodology primarily
utilized a qualitative approach. Because the study’s research questions demands a
qualitative inquiry to enable the researcher to accurately interpret meanings and “thick
descriptions of the phenomenon under study” (Merriam, 1988, p. 27). Additionally,
quantitative results from a division wide survey completed during the Spring of 2010 was
analyzed. Requirements needed to conduct research, research questions, subject selection,
setting, instrumentation, procedures/data collection, and data analysis are presented.
Additionally, it discusses the types of research problems and expected challenges the
researcher encountered and ends with delimitations. This study was similar to a needs
assessment research that investigated K-12 teacher perceptions of computer use and
technical support they received in a rural Virginia school district.
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Purpose

The central purpose of this case study was to determine teacher perceptions of
using computer technology and their perceptions of technical support. Additionally, this
research examined teachers’ confidence when integrating computer technology into their
lessons. Currently, the perceptions of core teachers that examines whether or not they use
the computers and technical support associated with computer use has not been studied in
this school division. The process, analysis, and results added to the research of teacher
perceptions in using computer technology and provide avenues for continued research.

Method
A case study examination of teacher perceptions of technology and technology
support was used. The primary method was qualitative in nature employing a holistic
view by utilizing the critical incident technique developed by J.C. Flanagan (Flanagan,
1954). Furthermore, the inclusion of data obtained from surveys coupled with focus
group discussions provided insights through qualitative interpretation and statistical
analysis. Data was collected through two phases: Data Collection Phase One: Analysis of
school surveys that was given to teachers across the division. Data Collection Phase Two:
Administration of focus group discussion with teachers. These two methods were used as
a combination to gather data for a more accurate in-depth analysis. Data Collection Phase
Three: Comparing Surveys and Focus Group Discussions.
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Design
Perceptions arose from teachers’ current use of technology or their potential use
of incorporating educational technology as a tool in the classrooms to accomplish tasks.
Evidence gathered was systematically collected by thorough data collection methods in
two different phases:
Phase One: Analysis of the School Surveys
The first phase of collection consisted of data captured from an electronic survey
that documents teacher perceptions (See Appendix A). These surveys were administered
online during the Spring of 2010. The purpose of analyzing the survey was to understand
from a quantitative perspective how teachers perceive technology use and technical
support. A nonrandom sampling method was used and the survey was a self-administered
online questionnaire that was filled out by teachers in the school division.
Online surveys are preferred by researchers because first, they are selfadministered questionnaires that are easily distributed to a large number of people, and
second, they allow anonymity. Electronic surveys are preferred because they tend to yield
higher response rates and higher quality of responses (Klassen & Jacobs, 2001). And
“electronic surveys are most effective with targeted professional groups, with ‘in-house’
groups, when they are short and simple, and when a password can be used to assure
anonymity” (McMillian, 2004, p. 199). Klassen & Jacobs indicated that electronic
surveys tend to result in higher response rates. However, the drawback to this method is
that the researcher and the respondent are not interacting, which means problems with the
questionnaire cannot be corrected. These responses empirically studied teacher’s
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perceptions of their overall effectiveness. The purpose of the survey was to understand
from a qualitative perspective how teachers perceived technology use and technical
support. A nonrandom sampling method was utilized and the survey was a selfadministered questionnaire that was filled out by the participants in the absence of an
investigator.
Phase Two: Focus Group Discussions
Administration of the focus group discussion with teachers is Phase Two of the research.
The purpose of the focus group discussions was to understand from a qualitative
perspective how teachers perceive technology use and technical support. Bogdan and
Biklen (1982) defined qualitative data analysis as "working with data, organizing it,
breaking it into manageable units, synthesizing it, searching for patterns, discovering
what is important and what is to be learned, and deciding what you will tell others" (p.
145). Focus groups were conducted at each school by the researcher to take the reader
further by providing qualitative context and narratives to the numbers from the survey.
Focus groups are planned discussions that are designed to analyze perceptions in an area,
and rely on interactions within a group rather than a question and answer format (Cher
Ping & Seng Chee, 2001). Through debating issues and understanding other member
perceptions, participants are more apt to contribute their views than in a one-on-one
discussion (Morgan, 1988). Focus group discussions are:
1. Methods for collecting qualitative data to be analyzed and related to research
questions.
2. Focused efforts for gathering data on specific topics.
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3. Group discussions to generate data across a range of experiences and opinions
(Morgan, 1998)
Focus group discussions take place in a permissive and nonthreatening
environment (Krueger, 1994). Each focus group session consisted of 4 to 6 participants
that included teachers with varying areas of expertise. The researcher, who served as the
moderator, also served as the discussion leader and technical expert. A focus group
promotes social dialogue between participants, allows the moderator to probe for further
clarification, is low cost, and produces fast results. However, the main strength of this
qualitative method is its ability to elicit rich data that are more cumulative and elaborate
than individual responses (Morgan, 1998). Disadvantages of focus groups include having
a location that is conducive to conversation, groups being difficult to assemble because of
schedules, and group participants may vary depending on who agrees to participate.
Furthermore, emerging group culture may interfere with individual expression, and the
viewpoints of dominating participants may become that of that group, which is a
phenomena known as ‘group think’ (Fontana & Frey, 1998).
Results
The main goal of Phase One and Two of the study was to gather data that paints
an overall picture of teachers’ perception of computer use and technical support. Surveys
are needed to obtain qualitative feedback through structured questioning, and for
demographic cross tabulation (Henning, 2008). Once the surveys have been examined for
unsuitable data, responses were coded to enable analysis. Coding is an interpretive
technique that organizes data and assigns numeric or alpha information to question
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responses that do not already have them so that statistical techniques can be applied
(Pink, 2010). Types of data that usually require coding are often demographical in nature
and include age, years of experience, and subjects taught. For example, years of
experience can range from 0 to 40 or even more. To prevent assigning 40 different
categories, “A” was assigned to 1-5 years, “B” was assigned to 6-10 years, “C” was
assigned to 11-20 years, and “D” was assigned to 21 or more years. When coding was
completed, a report was prepared through a mix of summarizing the prevalence of codes,
discussing similarities and differences in related codes in the two surveys, or comparing
the relationship between one or more codes. Through coding, the resulting survey data
analysis was more palatable to readers and stakeholders. Descriptive statistics were used
to compare differences across various teacher characteristics such as years teaching,
subjects taught, grade levels, etc.(McMillian, 2004). In summary, after the data from the
survey was coded, summarized, and cross tabulated to analyze associations, the results
were disseminated and highlighted in the summary.
According to McMillan and Schumacher (1997), there is no one right way to
analyze qualitative data. Data analysis in qualitative research is inductive rather than
deductive. Categories were not predetermined from transcribed focus group discussions;
instead, they emerged from the data. Analysis followed the structure laid out by Vierra
and Pollock (1992). The researcher examined the data to identify constructs and data
segments (LeCompte & Preissle, 1993), which were grouped into categories that emerged
from the data. Categories examined patterns and themes. A visual representation of the
categories and patterns were developed. The researcher reported the results of this study
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by each research and focus group question using detailed descriptions and direct quotes
collected from the discussions. The analysis of data was discussed, and those results were
presented in a narrative study report which appears in Chapter 4. Chapter 5 discusses
recommendations for further research and limitations of the study.
Phase Three: Comparing Surveys and Focus Group Discussions
Phase Three of this study compared, contexted, and conceptualized the data. The
researcher examined raw data from surveys and focus group discussions to interpret
linkages to the research questions. This was done by first comparing data from the
surveys showing how qualitative data can act as a check for findings to quantitative data.
Second, data was used to conceptualize a summary of the findings. Throughout the
evaluation and analysis process, the researcher remained receptive to emerging insights
from data.
Analysis techniques of the data included placing common words, concepts, and
phrases into collections, creating matrices of multidimensional categories, creating flow
charts or other displays, and tabulating frequency of events. These categories were
consistently modified or replaced during subsequent analyses. Raw data was broken
down into manageable thematic segments through the use of codes. These codes or
themes are consistent phrases, expressions, or ideas that were common in the data (Kvale,
2007). During this stage, the researcher had to make “sense” out of what was found to
compile the data into sections or groups of information (Creswell, 2003, 2007).
Codes and categories were sorted, compared, and contrasted until saturation
occurred. Saturation occurs when the analysis of data no longer produces new codes or
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categories and all data was accounted for in the core categories of teacher perceptions.
The researcher sorted through the data in a variety of ways to expose or create new
insights and intentionally looked for conflicting data to disconfirm the analysis (Stake,
1995; Yin, 2009). Outliers were noted and verified to determine whether their presence or
absence affected other categories (Miles & Huberman, 1994).
Rationale for Design
Data is collected through a survey and focus group discussions. The rationale for
gathering data through surveys and focus groups is to enable the researcher to capture
viewpoints from both quantitative and qualitative methods. A structured systematic
approach was implemented to provide analysis of the data captured.
Core teachers at rural schools were targeted to participate in this research for three
reasons. First, even though there are more rural school divisions in Virginia, it is assumed
that rural school divisions offer fewer opportunities for teachers to utilize computer
technology to improve students’ 21st century skills. Second, the reason that this rural
division was targeted is because the entire division is experiencing an upgrade in
hardware and software tools to assist teachers with improving students’ 21st century
skills. Third, this division has one elementary, middle, and high school, so this balanced
school ratio did create a consistent proportion amount of K-12 teacher perceptions for
this study. Finally, the researcher made observations as an administrator that motivated
an investigation into teachers’ perceptions of computer use and technical support in this
school division.
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Statistical analyses from surveys were used to assist with triangulating data from
focus group discussions with teachers. Efforts were made to balance the ratio of teachers
along the lines of gender, race, areas of expertise, and years of teaching. Teachers in the
study are currently employed in this school division which comprises a total division
population of around 1,400 students. Seventy percent of the population is African
American, 25% is Caucasian, and 5% is classified as other. Sixty percent of the students
in this division receive free or reduced lunch. All of the participants in this study have the
professional credentials needed to teach in the Commonwealth of Virginia. The majority
of the participants reside in and around this rural community. The participants were made
aware that they were participating in a research, and that their participation was strictly
voluntary.
By incorporating both quantitative and qualitative analysis into this design, the
researcher incorporated a holistic methodology that provided insightful data. The data can
assist future researchers to expand and fill educational gaps in this genre of study.
Research Questions
In 2009 the school board authorized a significant increase in technology
resources. The board decided that teachers need the technology resources to better
prepare students for the 21st century. This research investigated teacher perceptions of
their computer use and the technical support they receive. K-12 teachers in the core
subject areas of English, math, social studies and science were observed and interviewed
to gather insight into their perceptions of their ability to use computers in their core
subjects and how they utilize technical support. Additionally, this study examined
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teachers’ confidence when using the computer individually and when integrating
computer technology into their lessons.
To analyze the effective use of computer technology in this rural Virginia school
district, three broad research questions with devised foreshadowing questions were
utilized to guide this study. They are:
1. To what extent do teachers regularly use computers?
Are there differences in the degree to which teachers use technology by
various teacher characteristics (grade level, years of teaching, etc.)
2. How comfortable are teachers when using technology?
Are there differences in the degree to which teachers use technology by
various teacher characteristics (grade level, years of teaching, etc.)
3. What do teachers perceive as obstacles to integrating technology?
Are there differences in the degree to which teachers use technology by
various teacher characteristics (grade level, years of teaching, etc.)
4. What needs do teachers have to further integrate technology into their lessons?
Are there differences in the degree to which teachers use technology by
various teacher characteristics (grade level, years of teaching, etc.)
This research may facilitate a baseline understanding of teachers’ perceptions of
computer use and the associated technical support required for rural school teachers to
use computers as an instructional tool. From this research, the reader will gain a better
understanding of computer integration, computer use, and the technical support needed to

77

maintain optimal computer usage and a more efficient way of integrating computers in
this rural school division.
Subject Selection and Setting
This study followed a nonrandom sampling procedure since core teachers in this
division were asked to participate in this study. Therefore, a purposive sampling strategy
was used in this study. The concept of purposive sampling involves the researcher
deliberately targeting a group of subjects because they meet specific criteria and are
representative of a specified population. It was suggested by Patton (1990) that there is
logic and power in purposeful sampling when a study depends on “information-rich
cases” to effectively answer the research questions. Teachers in the study are currently
employed in this school division which comprises a total division population of around
1,400 students. Seventy percent of the population is African American, 25% is
Caucasian, and 5% is classified as other. Sixty percent of the students in this division
receive free or reduced lunch. All of the participants in this study have the professional
credentials needed to teach in the Commonwealth of Virginia. The majority of the
participants reside in and around this rural community. The participants were made aware
that they were participating in a research, and that their participation was strictly
voluntary.
By incorporating both quantitative and qualitative analysis into this design, the
researcher incorporated a holistic methodology that provided insightful data. The data can
assist future researchers to expand and fill educational gaps in this genre of study.
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During this study, all subjects were referred to as “Teacher” followed by the
number in which they were interviewed (i.e. Teacher #) for data purposes and to protect
their identity. However, teaching curriculums of each subject studied were identified to
differentiate the findings.
Instrumentation
Research shows that both qualitative and quantitative data can be used together
(Patton, 1990). From a quantitative perspective, Likert-like surveys provide valuable
statistical and numerical analysis. Qualitatively, focus group discussions provide
important empirical data on insights of perception.
The teacher survey instrument used uniform procedures for administering and
scoring that was objective and did not involve the investigator’s personal judgments. The
instrument was prepared commercially by experts in the educational field and left out
cultural bias. The instrument was checked for reliability, validity, clarity, and it was
given an item analysis. Focus group discussions with teachers and stakeholders were
moderated by the researcher. The purpose of focus groups discussions was to understand
how trained teachers perceived computer use and technical support. During this portion
of the study, the aim was “to describe the setting that was observed, the activities that
took place in that setting, the people who participated in those activities, and the
meanings of what was observed from the perspective of those observed” (Patton, 1990).
Since this investigation focused on teacher perceptions of computer use and technical
support, the researcher focused on teacher behaviors during focus group discussions, and
followed up with questions as needed.
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Reliability
Reliability refers to the consistency of the measurement and the extent to which
scores are free from error. Reliability is a necessary condition for validity (McMillan,
2001). The division surveyed all teachers, approximately 100, during the Spring of 2010.
Reliability of the teacher surveys were enhanced by having a large sample size relative to
the division. A coefficient is developed when establishing the reliability of an instrument.
The reliability range resides in between 0.00 and 1.00 with 1.00 being the ideal. To check
for the reliability and validity of the instrument, the investigator read literature and
avoided floor to ceiling effects. Reliability was enhanced by standardizing administration
procedures and providing an appropriate reading level.
To test for reliability, items in the instruments were checked using Cronbach’s
Alpha (Sorensen, 1994) to produce an acceptable coefficient range of .64 to .92. To check
for effect size, Eta-squared values were used to describe the proportion of total variability
attributable to the factor.
Validity
Validity is how well an instrument measures what it is supposed to measure
(Sherry, 1994), and it can be separated into three main categories; internal validity,
external validity, and construct validity. Internal validity is based upon how trustworthy
your conclusions are, and what the researcher is doing to insure the trustworthiness of
their conclusions. External validity is based upon how transferable are the results, and
being able to generalize the results to other settings. Construct validity pertains to
whether the instrument measures what it is supposed to measure. This is linked to the test
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validity where inferences are made on the basis of numerical scores that are appropriate,
meaningful, and useful. Data collected during this research was accomplished by the
researcher while acting as an administrator in this school division. The researcher
minimized internal, external, and construct validity threats in the study by avoiding bias
error because all of the participants in this study were teachers in the same rural school
division.
The internal validity expresses the extent to which extraneous variables have been
controlled or accounted for (McMillan, 2001). In other words, the internal validity is the
extent to which the independent variable, and not other extraneous variables, produces
the observed effect on the dependent variable. The internal validity is discussed in terms
of factors, called threats, which reduces the level of confidence in any causal conclusions.
Interpreting the data was based on codes and categories generated from teacher
statements. The credibility and trustworthiness of the focus group discussions was
documented and cross-checked over the length of this research (Patton, 2002). The
validity of data was determined by making sure that the account provided by the
participants was credible and accurate (Creswell, 2007).
Enhancing the validity and reliability in qualitative research was done by
controlling for personal influence of the researcher and keeping records and
documentation of focus group discussions. Reliability was established by other
researchers coding the same pieces of information and establishing intercoder reliability.
Establishing validity and reliability is important. Justification of validity rests in a full
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account of a study’s methods and results. The judgment of credibility and trustworthiness
then lies with the person reading the study (Booth, 1992).
Researcher’s Role
The researcher in this study has over 16 years of public educational experience
and of those 16 years, 8 have been in an administrative role. Currently, the researcher is
employed as a principal in the school division that was researched. The researcher has
experience in technology supervision, and his curiosity in computer technology came as a
result of a natural interest in this study. The researcher conducted the gathering of data
including coordinating focus groups discussions.
Sample
The targeted population consisted of approximately 30 school employees in the
school division. Nonrandom or non-probability sampling procedures were followed
where, more specifically, purposive sampling was the chosen method. The group
consisted of teachers from each core curriculum from each of the three schools. The
sample was composed of teachers selected deliberately because they were thought to
possess desired technology information about their curriculums. Even though there were
no data analyses targeting demographic factors, diverse teachers were asked to participate
with multiple viewpoints.
This sample was selected because district leaders expect teachers to use and
integrate technology into their courses to prepare students for the 21st century.
Additionally, core subjects are consistent across all three schools. However, many
teachers are not motivated or do not have the desire to incorporate this technology into
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their lessons. This may be a result of lack of the latest technology, confidence, training,
technical support, or time. This study provided additional insight into this phenomenon.
Specific Procedure
This section provides specifics to the steps that were involved in the data
collection process:
1. Contact teachers in each school personally and through email.
a. Request for participation in study.
b. Explain the purpose of the survey.
2. Conduct and moderate focus group discussions at each school. Focus group
discussions were recorded and transcribed.
3. Begin data analysis.
Procedures and Data Collection
Focus group data was collected from teachers at each level—elementary, middle,
and high school. Focus group discussions were analyzed and manually coded using
statistical software to construct the frequency distribution of participant use of computers.
The researcher minimized the possibility of skewing due to the researcher’s role as an
administrator in the school division.
Qualitative data was coded, categorized, and assembled (Bogdan & Biklen, 1998).
The following steps helped to organize and make sense of the data in this study.
Step 1: After notes from focus group discussions were typed, the first step in the process
and procedures was to analyze the data to formulate themes. This was done by organizing
the data into workable units while looking for categories, concepts, and topics. A
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thorough analysis requires three steps: organization of the data, summarizing the data,
and then interpreting the data. A second researcher analyzed the codes to see if there were
themes that were overlooked.

Step 2: The second step in the process and procedures was to code all of the transcripts
by developing a coding scheme. The transcripts were dissected as each line, sentence, and
paragraph, were assigned to one or more conceptual codes. This included analyzing
words, phrases, or events that seemed to stand out. The data was approached without any
particular preconceived notion or framework and simply assigned a descriptive label
(Trauth & Jessup, 2000).

Step 3: Once the data was coded and summarized, the researcher began looking for
relationships and connections between conceptual codes through the use of several
strategies. The researcher matched codes with texts using the NVIVO9 computer
program. Other strategies included interpreting the findings inductively, synthesizing the
information, and then drawing inferences. A set of emergent themes based on the codes
and categories began taking shape. Narratives, which are chronological case studies of
each of the participants, were written to give other researchers another lens through
which to view the data and to draw cross linkages between the experiences of each of the
participants.

Step 4: The data collection and data analysis processes was repeated for each case to
compare emerging themes with those from previous cases (p. 47).
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Honest answers were encouraged to add validity to the research. Sociologist, John
Lofland, recommends that researchers have a commitment to get close, be factual,
descriptive, and quotive (Lofland, 1971).
Data Analysis
To begin the process of data analysis, research questions were reviewed and data
analysis for each research question was addressed. The researcher organized the data
using OneNote software on a laptop PC. OneNote creates a ‘notebook’ of research and
data from different sources, saves keystrokes entered, backs up data, and has audio
recording capabilities that are beneficial during focus group discussions. Additionally, the
researcher coded the data using NVIVO software to identify themes that began to emerge
in the data analyses. This assisted the researcher with archiving, computer-assisted
categorization, and structuring of qualitative data that supported the process of further
grounding theoretical concepts in the data by systematically searching for empirical
evidence and counter-evidence (Kelle, 2004). Multiple highlight colors were also utilized
to assist in coding and in categorizing data. The codes were separated into two different
groups, one dealing with teacher perceptions of computer use and the other regarding
teacher perceptions of technical support. The data was reviewed several times to
determine significance to the study.
Survey Analysis
Using a quantitative approach, surveys results were used to gather data. The
surveys adapted a format that was created by Ignatius Idio (2000), and was administered
to teachers in grades K-12 in the school division. The survey instrument was a self-
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administered questionnaire that was based on a Likert-like scale with multiple rating of
agreement and disagreement. The survey examined teacher perceptions of technical
support and their computer use. The demographic section asked participants to provide
information about their years of experience, subject area, and grade level. The following
sections examined computer skills, confidence of using computers, perceptions of
technical support, instructional use, followed by an open question that pertained to their
feelings of having computers in their classrooms. The researcher reported the results of
the each survey question using detailed descriptions and frequency distribution of survey
responses.
Focus Group Analysis
To answer research questions, qualitative methods for data collection involved
focus group discussions. Focus groups assisted in interpreting the data. Interpretation
involves attaching significance to what has been gleaned through categorizing data,
drawing conclusions, and making inferences (Patton, 1990).
Since focus group analysis occurs concurrently with collecting data, Krueger
(1994) suggests that researchers view collection as a continuum of analysis that range
from accumulating data to interpreting data.
To assist the researcher in analyzing and interpreting data, Krueger and Casey
(2000) recommend that the analysis should be systematic, sequential, verifiable, and
continuous. Following this recommendation produced evidence that is dependable,
consistent, and conformable (Lincoln & Guba, 1989). Ritchie and Spencer (1994) suggest
a framework analysis as ‘an analytical process which involves a number of distinct
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Analysis Continuum

====

Raw Data

+

Descriptive Statement

+

Interpretation

Figure 2: Analysis Continuum
though highly interconnected stages’ as an approach to data analysis. The five key stages
involve: (a) Familiarization; (b) Identifying a thematic framework; (c) Indexing;
(d) Mapping; and, (e) Interpretation.
Focus group discussions used Krueger and Casey’s (2000) recommendation of
using a computer-based approach for cutting, pasting, sorting, arranging, and rearranging
data through comparing and contrasting the relevant information. There is specialized
software that could be used such as QSR NUT*IST, but Richards (1998) suggests that it
is possible to analyze the transcripts using Microsoft Word.
The analyses of data are discussed, and those results are presented in a narrative study
report that appears in Chapter 4. Chapter 5 discusses recommendations for further
research and limitations of the study.
Research Challenge
Research challenges usually emerge with major undertakings of this magnitude. It
was anticipated that the role as a researcher was to explore teacher perceptions of laptop
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use and technology support with any notion of “success” being irrelevant. The
researcher’s position as a school administrator may have impacted the involvement and
responses of the participants in this study and potentially resulted in overly favorably
responses from the participants regarding essential elements in this study. While the
researcher made accommodations to limit influence at the school level in regards to data
collection, an external researcher may have received different information.
VCU IRB
The safety and rights of human subjects is important when conducting research.
Creswell (2007) mentioned that approval should be sought from a human subjects review
board regardless of the research inquiry. Therefore, the researcher submitted an
application to the Virginia Commonwealth University Inquiry Review Board which was
reviewed in accordance to all applicable statues and regulations to ensure ethical
principles. Along with maintaining consistency with rules and regulations, this
application provided information that details procedural information regarding focus
group discussions. And the application submitted information to the board, such as
opening statements during focus group discussions, that thoroughly explained teacher
rights if they chose to participate in this study.
Delimitations and Limitations of Study
Delimitations were intentionally implemented in this research due to the resources
available and the nature of this study. The researcher limited the scope of this study
solely from the perspectives of rural teachers in this division focusing on how they
perceived computer use and technology support. Administrator, parent, and student
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perceptions of computer use and technology support, while valuable, may have hampered
time and resources making the study unmanageable. An additional delimitation was that,
as an administrator, the researcher had access to each participant and classroom. This
assisted the researcher in ensuring the reliability and validity of data. Teachers and all
school employees who participated were considered participants in this study. Teachers
that were included in the descriptive outcomes were done so in a manner that did not
allow for specific identification.
A limitation of this study is its transferability. The study was limited to rural
teachers in one school division. Because of this limitation, the study was not transferable
to other larger, urban or rural school division. The information that was given in a
manner that does not give specific individual information.
Use of the Findings
The transferability of this study can contribute to research by identifying how
computer technology is directly related to teachers’ use of computer-based technology in
the classroom and their perceptions in a rural school division. The best that was hoped for
was that the readers would come to their own conclusions regarding generalizability
(McMillan, 1998). This research can increase the understanding of this phenomenon. The
emphasis of this study was placed on how well the data, categories, analyses, and patterns
were described. Additionally, this study contributed to research by identifying teachers’
years of teaching, comfort levels, and perceptions of using computer technology as a tool.
Techno positivists believe that computer technology will improve student-centered
practices and higher cognitive thinking in the 21st century (Beaudin & Hadden, 2005).
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Business and many politicians expect educators to develop student skills using computer
technology that include collaboration, communication, and problem solving skills.
However, it is difficult in education and not very feasible to find a single exemplar that is
representative of other settings. The best that can be hoped for is that the readers will
come to their own conclusions regarding transferability.
An argument can be made that this data is similar to what you will find in another
school system with the same demographics. Further research may be needed in urban
areas or suburban school divisions. Nevertheless, it is up to the reader to come to their
own conclusion as to whether this data is applicable to other students or not.
Summary
Computer use in rural schools can serve a variety of needs to achieve many
different outcomes. Teachers directly influence the use of computers on a daily basis.
Researching their perceptions of computer use and technology support provides insight
into an important component of what is happening in classrooms as it related to student
learning tools and why.
This study compared information collected from teacher surveys and focus group
discussions. Even though this study addressed only a small number of educators, it
provided a snapshot of what is happening in this school division, which may encourage
rural school leaders to examine their thinking about how computers are perceived by
those that are on the front line of using these technology tools to prepare students for
skills that are needed in the 21st century. And, as stated earlier, rural school divisions still
represent the majority of school divisions in Virginia.
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Chapter Three of this research was representative of the methodology and
participants in this study, which comprised the research design, the design of the
instruments, data collection, and data analysis. It was imperative that a rigorous study be
conducted to determine the perceptions of teachers concerning computer use and
technical support. Chapter Four reported the data that answered each research question.

Chapter IV
The purpose of this study was to investigate teacher perceptions of computer use
and technical support provided in a rural school division. Recently the school division
approved technology funds to support 21st century learning and new administrative
applications. Therefore, participants were expected to effectively transform their
classroom instruction to include new technologies that were being provided.
Interpretations of the findings are reserved for Chapter Five; however, this chapter
consists of a summary of the findings, interpretation of the technology survey and focus
group data, and conclusions drawn from the data. Creswell (2007) asserts that if the study
is very complex, it is useful to highlight the most important findings both in the text and
in accompanying tables.
A three phase representative case study design was employed by collecting
quantitative data from a division-wide teacher survey given online, while qualitative data
was collected from 16 participants that took part in three focus group discussions that
took place at an elementary (4 participants), middle (6 participants), and high (6
participants) school. Lessons learned are informative about the experiences of the average
person (Yin, 2009). The results are depicted by two distinct strands—one quantitative and
one qualitative—each with its own questions, data analysis, and inferences (Creswell &
Taskakkori, 2007, p.108).
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Four research questions were addressed in the study, which were:
1. To what extent do teachers regularly use computers? Are there differences in
the degree to which teachers use technology by various teacher characteristics
(grade level, years of teaching, etc.)?
2. How comfortable are teachers when using technology? Are there differences in
the degree to which teachers use technology by various teacher characteristics
(grade level, years of teaching, etc.)?
3. What do teachers perceive as obstacles to integrating technology? Are there
differences in the degree to which teachers use technology by various teacher
characteristics (grade level, years of teaching, etc.)?
4. What needs do teachers have to further integrate technology into their lessons?
Are there differences in the degree to which teachers use technology by
various teacher characteristics (grade level, years of teaching, etc.)?

Phase One of this analysis was the teacher survey results. The teacher survey data
provided the information that addressed questions one and two. Phase Two of the
analysis was data obtained from the focus group interviews. The data provided insight to
answer research questions three and four. Finally, Phase Three of the analysis was
comparing the survey and focus group results. Supporting themes that emerged from the
data are analyzed and compared. The summary of findings of the surveys and focus
group discussions are included in this chapter.
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About the Survey
In the Spring of 2010 the school division conducted an online survey. The survey
asked participants to respond to questions that would provide data regarding their comfort
level, frequency of use, level of expertise with emerging technologies, and an awareness
of the potential impact or usefulness of computer technology. Information provided by
the participants also included the number of years teaching, subject taught, and grade
level taught. An open comment section of the survey was also included. The survey data
and the qualitative data from interviews will be covered in this chapter.
Data Analysis
The primary purpose of the study was to investigate teacher perceptions of
computer technology use and technical support in a rural school division. After
comparing data accumulated from surveys and focus group discussions, the researcher
established construct validity and reliability. Quantitatively, data analyses from 119
teacher surveys were detailed using descriptive statistics. Qualitatively, analysis of data
collected from the three focus group discussions were presented in a narrative format.
The collective results served to provide greater insights regarding analyses of teachers’
perceptions of computer use and technical support. Additionally, the researcher compared
survey results and focus group data. In accordance with Yin (2003), a chain of evidence
was maintained to increase reliability, and a database was maintained to document the
circumstances under which the evidence was collected as the researcher followed the case
study protocol. The researcher also employed member checking for the focus group’s
qualitative data to help assure validity. Last, the researcher took summaries of the
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findings to participants and asked whether the findings were an accurate reflection of
their experiences (Creswell & Plano, 2007).
Consistent with the goal of case study research that allows teachers to describe
their experiences from their own viewpoints and in their own words (Creswell, 1994;
Morrow & Smith, 2000), the foreshadowed research questions were not provided to
teachers in advance. This strategy helped avoid any imposed researcher bias or existing
constructs on participants (Gomez et al., 2001; Richie et al., 1997).
Survey Demographics
The teacher population of the school division was 128, and 119 participants
responded to the survey giving a return rate of 93.0%. There were 59 (49%) participants
from the elementary school, 28 (23%) of the participants were from the middle school,
and 32 (26.9%) of the participants were from the high school (See Table 5).
Table 5: Survey Participants School Level

Elementary

N
59

%
49.6

Middle

28

22.7

High

32

27.7

Total

119

100

Thirty-two (26.9%) of the participants have been teaching at least 21 years, which was
the largest group represented. Comparatively, 31 (26%) of the participants had between
1-5 years of teaching experience. Twenty-four (20.2%) of the participants had between 610 years of teaching experience. Twenty-two (18.5%) of the participants had between 11-
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15 years of experience. And finally, 10 (8.4%) of the participants had between 16-20
years of experience. Table 6 is a summary of the participants’ years teaching.

Table 6: Teachers’ Years Teaching and Percentages From Survey
Years

N

%

1-5

31

26.1

6-10

24

20.2

11-15

22

18.5

16-20

10

8.4

21+

32

26.9

Total

119

100.0

Some of the participants taught across grade levels, but they were asked to only
indicate the primary grade they taught. Table 7 is a summary of how the participants
categorized what grade they taught the most.
Of the 119 participants, only 12.6% taught “other” grades that included speech
and special educational courses. The largest sample, K-3, was composed of 31 (26%)
participants. Conversely, the smallest sample of 13 participants (10.9%) represented
Grades 4-5. Collectively these two groups together represented the total elementary
sample, 44 (37%), which is the largest school group in the division.
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Table 7: Teachers’ Best Description of Grades Taught
Survey Statement

N

%

K-3

31

26.9

Grade 4-5

13

10.9

Grade 6-8

26

21.8

Grade 9-12

34

27.7

Other

15

12.6

Number

119

100.0

Additionally, some participants in this study taught across subjects levels. Table 8
is a summary of how they categorized themselves according to what subject areas they
taught the most.

Table 8: Teachers’ Best Description of Subjects Taught
N

%

Math

15

12.6

Science

8

6.7

English

35

29.4

History/Social Studies

10

8.4

Other

51

42.9

Number

119

100.0
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Of the 119 participants participating in the study, only 1 (0.8%) of the participants
indicated that they did not have a computer at home. Table 9 represents a summary of the
participants’ access to a computer at home.
Table 9: Teachers’ Access to the Computer at Home

Yes, I have a computer at
home
No, I do not have a
computer at home
Total

N

%

118

99.2

1

0.8

119

100

Six (5%) of the participants indicated that they did not have Internet access at
home; 14 participants (11.8%) of the study indicated that they have dial-up at home; 99
participants 983.2%) indicated that have broad band/high speed Internet at home. Table
10 represents a summary of the participants’ Internet access at home.
Table 10: Teachers’ access to Internet at home

Yes, I have dial-up
Yes, I have
broadband/High Speed
Internet
I don’t know
No, I do not have Internet
access
Total

N

%

14

11.8

99

83.2

0

0

6

5

119

100
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About the Focus Groups
Phase Two of the study expanded the data gathered from the electronic surveys.
The first focus group discussion, which took place at the middle school, lasted for
approximately 40 minutes, the second focus group discussion, which took place at the
elementary school, lasted for approximately 30 minutes, and the third focus group
discussion, which took place at the high school, lasted for approximately 30 minutes. The
researcher was careful to follow the line of inquiry while asking open-ended questions in
an unbiased manner (Yin, 2009). The researcher began each focus group discussion by
asking the principal guiding question: What do teachers perceive as obstacles to
integrating technology? Four comprehensive questions were asked that included:
1. What needs do teachers have to further integrate technology into their lessons?
2. What is their perceived level of expectation to integrate technology into their
lessons?
3. Will incentives such as extra time, additional resources, encourage more
integration of technology into their lessons?
4. What is their level of use (beginning/ administrative level, emerging/ teacher
centered, advanced/ student centered)?
Additional questions that were explored included: “Are there differences in the degree to
which teachers use technology by various teacher characteristics (grade level, years of
teaching, etc.)?”
Focus group data were digitally recorded and transcribed to assist the researcher
in preparing the findings for analysis. Transcriptions were analyzed and coded for
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recurring responses to determine themes and patterns in the data (Maxwell, 1996, Bogdan
& Biklen, 1998). Thematic connections and recurring patterns emerged from sorting the
data into categories and sub-categories (Denzin & Lincoln, 1994). Verbatim
transcriptions of the digital recording provided a copy of the focus group experiences for
the purpose of analysis (Maxwell, 1996; Silverman, 2000), and an "audit trail" that would
leave evidence to reconstruct the process by which the researcher reached his conclusions
(Morse 1994, p. 230). At the end of the study, the digital recordings were deleted from
the computer files and the back-up audio tapes were erased.
Focus Group Demographics
There were 16 participants in the focus group discussions. Four (25.0%) of the
participants were from the elementary school, 6 (37.5%) of the participants were from the
middle school, and 6 (37.5%) of the participants were from the high school. Four (25.0%)
of participants have been teaching at least 21 years, which was tied with groups 11-5 and
16-20 as the largest groups represented. Teachers with 1-5 and 6-10 years of experience
both had 2 (12.5%) participants.
The focus groups discussions were comprised of only Smallville participants.
Some of the participants taught across grade levels, but they were asked to only indicate
the primary grade they taught. Grades 6-8 and 9-12 had the largest amount of
representation each with 5 (31.3%) of the participants. There were 3 (18.8%) of the
participants that were classified as “others,” 3 participants were K-3, and 1 grade 4-5
(6.3%) participants. Additionally, some participants in this study taught across subjects
levels. Eight of the 16 participants (50.0%) taught “other” grades that included Media
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Specialists and a Lead Teacher. The subjects of math, science, English, and history/social
studies each had 2 (12.5%) participants.

Research Question 1: Frequency of Use

To what extent do teachers regularly use computers? Are there differences in the
degree to which teachers use technology by various teacher characteristics (grade level,
years of teaching, etc.)?
As part of the electronic survey, the questions numbered 6-19 asked participants
to choose how often they used computer software in their classrooms. The software
included using processing programs, spreadsheets, Google Docs, mind mapping tools,
presentation software, the Internet, simulation programs, drill and practice programs,
Discovery Education Streaming, interactive whiteboards, Web 2.0 tools (Participants
were informed that Web 2.0 tools included blogs, wikis, podcasting, etc.), PowerSchool,
and email. There were five options to choose from: (a) Daily; (b) Weekly; (c) Monthly;
(d) 1-2 times per year; and (e) Never. The technologies that the majority of participants
frequently used were word processing, 81 (68.1%); email, 109 (91.6%); and the Internet,
112 (94.1%). It is important to note that not all participants had access to interactive
whiteboard technology. However, this technology was available for all elementary
teachers and core teachers in grades 6-12. Additionally, Mind Mapping and Modeling
and Simulation tools were more specific to elementary classes, and Drill and Practice
tools were more specific for end of course testing classes. PowerSchool was also
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frequently used at 85 (71.4%), and it involved basic/administrative functions such as
taking daily attendance and entering grades (See Table 11).

Table 11: Frequency of Software/Program Use (the Number in Percentage of the
Total are Expressed in Each Column)
Daily

Weekly

Monthly

1-2 Per Year

Never

Internet

112 (94.1%)

5 (4.2%)

3 (2.5%)

0 (0.0%)

0 (0.0%)

Email

109 (91.6%)

7 (5.9%)

4 (3.4%)

0 (0.0%)

0 (0.0%)

PowerSchool

85 (71.4%)

11 (8.4%)

12 (10.1%)

1 (0.8%)

10 (8.4%)

Word Processing
Programs

81 (68.1%)

30 (25.2%)

7 (5.9%)

1 (0.8%)

0 (0.0%)

Interactive
35 (29.4%)
Whiteboard Software

30 (25.2%)

7 (5.9%)

4 (3.4%)

43 (36.1%)

20 (16.8%)

31 (26.1%)

26 (21.8%)

16 (13.4%)

26 (21.8%)

Presentation Software 17 (14.3%)

29 (24.4%)

40 (33.6%)

19 (16.0%)

14 (11.8%)

Google Docs

Drill and Practice
Programs

15 (12.6%)

33 (27.7%)

28 (23.5%)

8 (6.7%)

35 (29.4%)

Spreadsheets

7 (5.9%)

28 (23.5%)

44 (37.0%)

28 (23.5%)

12 (10.1%)

Discovery Education
Streaming

5 (4.2%)

39 (32.7%)

29 (24.4%)

18 (15.1%)

28 (23.5%)

Modeling and
Simulation Programs

4 (3.4%)

12 (10.1%)

18 (15.1%)

14 (11.8%)

71 (59.7%)

Web 2.0 Tools

3 (2.5%)

13 (10.9%)

20 (16.8%)

13 (10.9%)

70 (58.8%)

Mind-Mapping Tools

3 (2.5%)

17 (14.3%)

24 (20.2%)

24 (20.2%)

51 (42.9%)
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Chi-Square Analyses.
Chi-squared cross tabulations tables (5X3 chi-square analyses) were used to
determine relationships between participants’ self-perception of their frequency of use of
technology in the classroom and their reported years of experience. The objective in
using a chi-square is to determine if there is a relationship between two categorical
variables. A significant association can be concluded in the results of the chi-square test
if the probability value of the chi-square is less than the level of significance value of
0.05. Factors with significant relationships based on chi-square results were shown
through the frequency of using Interactive Whiteboard Software by Grade Level (See
Table 12). The p value of .013 < .05 indicated that the analysis was statistically
significant. Therefore, there was a significant difference shown in the frequency of using
Interactive Whiteboard Software and Grade Level data.
Chi-squared cross tabulations tables (5X5 chi-square analyses) were also used to
determine relationships between participants’ self-perception of their frequency of use of
technology in the classroom and their taught grade level. Factors with significant
relationships based on chi-square results were shown through the frequency of using
Discovery Education Streaming by Years of Experience (See Table 13). The p value of
.010 < .05 indicated that the analysis was statistically significant. Therefore, there was a
significant difference shown in the frequency of using Discovery Educational Streaming
and Years of Experience data.
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Table 12: Frequency using Interactive Whiteboard Software by Grade Level

Count
a//Grade % within
K-5
Grade
Level
Count
Grade b//Grade % within
Level
6-8
Grade
Level
Count
c//Grade % within
6-12
Grade
Level
Count
% within
Total
Grade
Level
Chi-Square(8) = 19.463, p = .013

Crosstab
Approximately how often use interactive whiteboard software?
a//Daily
b//Weekly
c//Monthly d//1-2 per year e//Never
19
17
0
0
9

Total
45

42.2%

37.8%

.0%

.0%

20.0%

100%

4

6

4

1

11

26

15.4%

23.1%

15.4%

3.8%

42.3%

100%

10

6

2

2

13

33

30.3%

18.2%

6.1%

6.1%

39.4%

100%

33

29

6

3

33
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31.7%

27.9%

5.8%

2.9%

31.7%

100%

Table 13: Frequency using Discovery Education Streaming by Year of Experience

Count
a//1-5
% within Years
years
of Experience
Count
b//6-10
% within Years
years
of Experience
Count
Years of
c//11-15
% within Years
Experience years
of Experience
Count
d//16-20
% within Years
years
of Experience
e//21 or Count
more
% within Years
years
of Experience
Count
Total
% within Years
of Experience
Chi-Square (16) = 32.008, p = .010

Crosstab
Approximately how often use Discovery Education Streaming?
a//Daily b//Weekly c//Monthly d//1-2 per year e//Never
1
8
9
3
10

Total
31

3.2%

25.8%

29.0%

9.7%

32.3%

100%

0

11

8

1

4

24

.0%

45.8%

33.3%

4.2%

16.7%

100%

1

7

3

4

7

22

4.5%

31.8%

13.6%

18.2%

31.8%

100%

3

3

2

2

0

10

30.0%

30.0%

20.0%

20.0%

.0%

100%

0

11

6

8

7

32

.0%

34.4%

18.8%

25.0%

21.9%

100%

5

40

28

18

28

119

4.2%

33.6%

23.5%

15.1%

23.5%

100%
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In summary, out of the 26 chi-square frequency analyses completed using
Frequency of Software Use, only 2 significant relationships were shown between
variables. Factors with significant relationships based on the chi-square results were
shown in the areas of:
•

Frequency using Interactive Whiteboard Software and Grade Level

•

Frequency using Discovery Education Streaming and Year of Experience

In response to demographic characteristics, a particular interest is shown in the
relationship between the frequency of using Interactive Whiteboard Software and Grade
Level, which uses higher levels of cognitive processing. Data revealed that the percentage
of both daily and weekly use was seen more frequently at the K-5 grade levels. Frequent
use of Discovery Education Streaming was expressed more in groups’ years 1-5 and 21+.
Focus Group Data on Frequency.

In terms of frequency of use, survey data revealed that participants were
commonly relegated to using basic/administrative level software programs such as word
processing, 81 (68%; )email, 109 (91.6%); and the Internet, 112 (94.1%) on a daily basis.
In addition, a large number of participants reported never having used higher levels of
cognitive software programs such as Mind Mapping Tools, 51 (42.9%); Modeling and
Simulation Programs, 71 (59.7%), Interactive Whiteboard Software, 43 (36.1%);
Assistive Technology, 47 (39.5%); and Web 2.0 Tools, 70 (58.8%). The following quote
was given by a participant during a focus group discussion that illustrated their
extent/frequency level of use:

105

I use technology a lot. Most of my career stuff is online because it’s free
and it’s provided by the state, Virginia Wizard and Career View, and I try
to use it as much as possible because it keeps the kids occupied and there's
usually lots of other stuff that they can explore while I'm doing the lesson,
so if somebody gets finished, they can go ahead and do something else.
The obstacle that I've seen is teachers just not being familiar with
technology enough to use it and to feel comfortable using it in the
classroom setting. You know, Georgie (history), he uses it all the time
because he’s comfortable with it, but I know Stephenson (English) doesn't
use a lot of, she uses a Smart Boards form a little bit but I don’t see her
doing a lot of technology stuff because she’s not comfortable, or I don't
see her as comfortable with it. Of course, you wouldn't use it in P.E. that
much because you're trying to get the kids to interact as opposed to be on
the computer or not.
Similarly, another participant stated:
English and Science (should be using it more). I see the Math teachers
using the Bracken calculator on the board and all that stuff, I don’t see
History using it as far as interactive, but they use their boards. With all of
the things that are going on weather wise this year, I really think that
would have been a prime way to grab the kids when you're talking about,
you know, the currants in the weather, they could have put them on the
Smart Boards and shown them what the tornados were doing instead of
just telling them about it.

Additionally, according to the categorical data, 31.3% of the participants
classified themselves as emerging/teacher centered. Conversely, 43.8% of the participants
classified themselves as teaching at the advanced student centered level. Therefore, there
was diversity between the two groups. Of the total participants, 18.8% of the participants
classified themselves as teaching between emerging and advance, followed by 6.3% of
the participants classifying themselves as teaching between beginning and emerging (See
Table 14).
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Table 14: Focus Group Participants’ Perceived Levels of Use (With Percentages)

Beginning/
administrative
level

0 (0%)

Between
beginning and
emerging

1 (6.3%)

Emerging/
teacher
centered

5 (31.3%)

Between
emerging and
advanced

Advanced/
student
centered

3 (18.8%)

7 (43.8%)

Importance of these Findings.
The fact that most participants’ frequency of use in the electronic surveys was
expressed daily at the lower cognitive levels, but was expressed by most participants of
operating at the higher advanced/ student centered levels in the focus group discussions
was a contradiction. This highlighted a discrepancy between the two data sources or the
participants’ perceived levels of use. The data from the electronic survey should have
reported higher at the advanced/student centered levels of use, or the data from the focus
group discussions should have been reported more at the lower beginning/administrative
levels of use. Overall, participants’ frequency levels of use at lower cognitive levels, and
the fact that when participants had to list one area in technology software in which they
would like additional training to increase frequency rates, 47 chose Interactive White
Board Hardware/Software, 11 in Assistive Technology, 10 in Modeling and Simulation,
and 7 chose Mind-Mapping/Inspiration which all involve higher levels of
advanced/student centered learning, could present opportunities for additional technology
training at higher cognitive levels
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Summary.
It was found that the most common responses to the survey questions that
inquired about frequency of use was relegated to using basic/administrative level
software programs such as word processing, 81 (68%; )email, 109 (91.6%); and the
Internet, 112 (94.1%), on a daily basis. A large majority, 85 (71.4%), of the participants
frequently used PowerSchool. Conversely, a considerable quantity of participants
reported that they never used higher levels of cognitive software programs such as Mind
Mapping Tools, 51 (42.9%); Modeling and Simulation Programs, 71 (59.7%), Interactive
Whiteboard Software, 43 (36.1%); Assistive Technology, 47 (39.5%); and Web 2.0
Tools, 70 (58.8%).
Research Question 2: Comfort Level
How comfortable are teachers when using technology? Are there differences in
the degree to which teachers use technology by various teacher characteristics (grade
level, years of teaching, etc.)?
Survey questions numbered 20-32 asked participants to decide their comfort level
in using computer software in their classrooms. There were four options to choose from:
(a) Very comfortable; (b) Moderately comfortable; (c) Not comfortable; and (d) No
experience. The only technologies used where the majority of the participants felt very
comfortable using were word processing, 94 (79.0%); the Internet, 103 (86.6%); and
email, 98 (82.4%). A large majority, 66 (55.5%), of participants felt very comfortable
using PowerSchool. PowerSchool involved basic/administrative functions such as taking
daily attendance and inserting grades. Forty-two percent, or 50 participants, said they had
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no experience with using simulation programs, and 39 (32.8%) said they had no
experience with using assistive technology (See Table 15).

Table 15: Comfort Level With Software/Program Use (the Number in Percentage of Total
is Expressed in Each Column)
Very
Comfortable

Moderately
Comfortable

Not
Comfortable

No Experience

Internet

103 (86.6%)

16 (13.4%)

0 (0.0%)

0 (0.0%)

Email

98 (82.4%)

20 (16.8%)

0 (0.0%)

1 (0.8%)

Word Processing
Programs

94 (79.0%)

24 (20.2%)

1 (0.8%)

0 (0.0%)

PowerSchool

66 (55.5%)

41 (34.5%)

5 (4.2%)

7 (5.9%)

Presentation
Software

60 (50.4%)

38 (31.1%)

12 (10.1%)

9 (7.6%)

Discovery Education
Streaming

55 (46.2%)

38 (31.9%)

14 (11.8%)

12 (10.1%)

Drill and Practice
Programs

44 (37.0%)

41 (34.5%)

25 (21.0%)

9 (7.6%)

Spreadsheets

35 (29.4%)

60 (50.4%)

22 (18.5%)

2 (1.7%)

Interactive
Whiteboard Software

31 (26.1%)

40 (33.6%)

13 (10.9%)

35 (29.4%)

Google Docs

30 (25.2%)

47 (39.5%)

18 (15.1%)

24 (20.2%)

Mind-Mapping Tools

20 (16.8%)

39 (32.8%)

26 (21.8%)

34 (28.6%)

Modeling and
Simulation Programs

11 (9.2%)

34 (28.6%)

19 (16.0%)

50 (42.0%)
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Chi-Square Analyses.

In Tables 16 through 19, chi-squared cross tabulations (4X3 chi-square analyses)
were used to determine relationships between participants’ self-perception of their
comfort level of technology use in the classroom and their reported years of experience.
Factors with significant relationships based on chi-square results were shown through the
comfort level of using Google Docs and grade level (See Table 16). The p value of .047 <
.05 indicated that the analysis was statistically significant. Therefore, there was a
significant difference shown in the comfort level of using Google Docs by Grade Level
data.

Table 16: Comfort Level using Google Docs by Grade Level
Crosstab
How comfortable are you with using Google Docs?

Count
a//Grade K-5 % within Grade
Level
Count
Grade
Level

b//Grade 6-8 % within Grade
Level
Count

Total

a//Very

b//Moderately

c//Not

d//No

Comfortable

comfortable

Comfortable

Experience

9

19

8

9

45

20.0%

42.2%

17.8%

20.0%

100%

13

9

2

2

26

50.0%

34.6%

7.7%

7.7%

100%

7

12

3

11

33

21.2%

36.4%

9.1%

33.3%

100%

29

40

13

22

104

27.9%

38.5%

12.5%

21.2%

100%

c//Grade 612

% within Grade
Level
Count

Total

% within Grade

Level
Chi-Square (6) = 12.754, p = .047
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Factors with significant relationships based on chi-square results were shown
through the comfort level of using Mind-Mapping Tools and Grade Level (See Table 17).
The p value of .047 < .05 indicated that the analysis was statistically significant.
Therefore, there was a significant difference shown in the comfort level of using MindMapping Tools by Grade Level data.
Table 17: Comfort Level using Mind-Mapping Tools by Grade Level
Crosstab
How comfortable are you with using mind-mapping tools?

Total

a//Very

b//Moderately

c//Not

d//No

Comfortable

comfortable

Comfortable

Experience

Count

4

19

14

8

45

8.9%

42.2%

31.1%

17.8%

100%

10

5

5

6

26

38.5%

19.2%

19.2%

23.1%

100%

6

10

7

10

33

18.2%

30.3%

21.2%

30.3%

100%

20

34

26

24

104

19.2%

32.7%

25.0%

23.1%

100%

a//Grade
K-5

% within Grade
Level
Count

Grade

b//Grade

Level

6-8

% within Grade
Level
Count

c//Grade
6-12

% within Grade
Level
Count

Total

% within Grade
Level

Chi-Square(6) = 12.773, p = .047

Factors with significant relationships based on chi-square results were shown
through the comfort level of using Presentation Software and Grade Level (See Table
18). The p value of .024 < .05 indicated that the analysis was statistically significant.
Therefore, there was a significant difference shown in the comfort level of using
Presentation Software by Grade Level data.
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Table 18: Comfort Level using Presentation Software by Grade Level

Grade
Level

a//Grade
K-5
b//Grade
6-8
c//Grade
6-12

Total

Count
% within
Grade Level
Count
% within
Grade Level
Count
% within
Grade Level
Count
% within
Grade Level

Crosstab
How comfortable are you with using presentation software?
a//Very
b//Moderately
c//Not
d//No
Comfortable
comfortable
Comfortable
Experience
19
14
9
3

Total
45

42.2%

31.1%

20.0%

6.7%

100%

18

5

2

1

26

69.2%

19.2%

7.7%

3.8%

100%

19

14

0

0

33

57.6%

42.4%

.0%

.0%

100%

56

33

11

4

104

53.8%

31.7%

10.6%

3.8%

100%

Chi-Square (6) = 14.505, p = .024

Factors with significant relationships based on chi-square results were shown
through the comfort level of using Drill and Practice Programs and Grade Level (See
Table 19). The p value of .009 < .05 indicated that the analysis was statistically
significant. Therefore, there was a significant difference shown in the comfort level of
using Drill and Practice Programs by Grade Level data.
In Tables 20 through 22, chi-squared cross tabulations (4X5 chi-square analyses)
were also used to determine relationships between participants’ self-perception of their
comfort level of using technology in the classroom and their years of experience. Factors
with significant relationships based on chi-square results were shown through the comfort
level of using Spreadsheets and Years of Experience (See Table 20). The p value of
.006< .05 indicated that the analysis was statistically significant. Therefore, there was a
significant difference shown in the comfort level of using Spreadsheets by Years of
Experience data.
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Table 19: Comfort Level using Drill and Practice Programs by Grade Level
Crosstab
How comfortable are you with using drill/practice programs?

a//Grade Count
K-5

% within Grade Level

Grade

b//Grade Count

Level

6-8

% within Grade Level

c//Grade Count
6-12

% within Grade Level
Count

Total

a//Very

b//Moderately

c//Not

d//No

Comfortable

comfortable

Comfortable

Experience

17

18

3

7

45

37.8%

40.0%

6.7%

15.6%

100%

17

6

0

3

26

65.4%

23.1%

.0%

11.5%

100%

7

12

7

7

33

21.2%

36.4%

21.2%

21.2%

100%

41

36

10

17

104

39.4%

34.6%

9.6%

16.3%

100%

Total
% within Grade Level
Chi-Square (6) = 17.043, p = .009

Table 20: Comfort Level using Spreadsheets by Year of Experience
Crosstab
How comfortable are you with using spreadsheets?
a//Very
Comfortable
a//1-5
years
b//6-10
years
Years of
Experience

c//11-15
years
d//16-20
years
e//21 or
more
years

Count
% within Years of
Experience
Count
% within Years of
Experience
Count
% within Years of
Experience
Count
% within Years of
Experience
Count
% within Years of
Experience
Count

Total

% within Years of
Experience

Chi-Square (12) = 27.810, p = .006

b//Moderately
comfortable

c//Not
Comfortable

16

14

0

51.6%

45.2%

.0%

10

11

3

41.7%

45.8%

12.5%

3

14

5

13.6%

63.6%

22.7%

0

7

3

.0%

70.0%

30.0%

6

14

11

18.8%

43.8%

34.4%

35

60

22

29.4%

50.4%

18.5%

d//No
Experience

Total

1

31

3.2% 100%
0

24

.0% 100%
0

22

.0% 100%
0

10

.0% 100%
1

32

3.1% 100%
2

119

1.7% 100%
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Factors with significant relationships based on chi-square results were shown
through the comfort level of using Mind-Mapping Tools and Years of Experience (See
Table 21). The p value of .029 < .05 indicated that the analysis was statistically
significant. Therefore, there was a significant difference shown in the comfort level of
using Mind-Mapping Tools by Years of Experience data.
Table 21: Comfort Level using Mind-Mapping Tools by Year of Experience

a//1-5
years
b//6-10
years
Years of
c//11-15
Experience years
d//16-20
years
e//21 or
more
years

Total

Count
% within Years of
Experience
Count
% within Years of
Experience
Count
% within Years of
Experience
Count
% within Years of
Experience
Count
% within Years of
Experience
Count
% within Years of
Experience

Crosstab
How comfortable are you with using mind-mapping tools?
a//Very
b//Moderately
c//Not
d//No
Comfortable
comfortable
Comfortable Experience
8
6
7
10

Total
31

25.8%

19.4%

22.6%

32.3%

100%

5

7

7

5

24

20.8%

29.2%

29.2%

20.8%

100%

1

12

5

4

22

4.5%

54.5%

22.7%

18.2%

100%

0

7

2

1

10

.0%

70.0%

20.0%

10.0%

100%

6

6

6

14

32

18.8%

18.8%

18.8%

43.8%

100%

20

38

27

34

119

16.8%

31.9%

22.7%

28.6%

100%

Chi-Square (12) = 22.806, p = .029

Factors with significant relationships based on chi-square results were shown
through the comfort level of using Presentation Software and Years of Experience (See
Table 22). The p value of .001 < .05 indicated that the analysis was statistically
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significant. Therefore, there was a significant difference shown in the comfort level of
using Presentation Software by Years of Experience data.
Table 22: Comfort Level using Presentation Software by Year of Experience

Count
% within Years of
Experience
Count
b//6-10 years % within Years of
Experience
Count
c//11-15 years % within Years of
Experience
Count
d//16-20 years % within Years of
Experience
Count
e//21 or more
% within Years of
years
Experience
Count
% within Years of
Experience
a//1-5 years

Years of
Experience

Total

Crosstab
How comfortable are you with using presentation
software?
Total
a//Very
b//Moderately
c//Not
d//No
Comfortable comfortable Comfortable Experience
23
8
0
0
31
74.2%

25.8%

.0%

16

6

1

66.7%

25.0%

4.2%

7

8

7

31.8%

36.4%

31.8%

3

5

2

30.0%

50.0%

20.0%

11

11

5

34.4%

34.4%

15.6%

60

38

15

50.4%

31.9%

12.6%

.0% 100%
1

24

4.2% 100%
0

22

.0% 100%
0

10

.0% 100%
5

32

15.6% 100%
6

119

5.0% 100%

Chi-Square (12) = 33.338, p = .001

In summary, out of the 24 chi-square analyses completed using Comfort Level and
Software/Program Use, only 7 significant relationships were shown between the
variables. These relationships were shown in the areas of:
•

Comfort Level using Google Docs and Grade Level

•

Comfort Level using Mind-Mapping Tools and Grade Level

•

Comfort Level using Presentation Software and Grade Level

•

Comfort Level using Drill Practice Programs and Grade Level

•

Comfort Level using Spreadsheets and Year of Experience
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•

Comfort Level using Mind-Mapping Tools and Year of Experience

•

Comfort Level using Presentation Software and Year of Experience

In response to demographic characteristics, a particular interest was shown in the
relationships between the analysis of Comfort Level and Mind-Mapping Tools, and in the
analysis of Comfort Level and Presentation Software. There were significant
relationships shown in both categories of Grade Levels and Years of Experience. This
data illustrates interesting results since Mind-Mapping Tools, in particular, is software
used for higher levels of cognitive thought processing. Data revealed that a greater
percentage of participants between 1-5 years of experience, and in grades 6-8 felt very
comfortable using Mind-Mapping Software. Interestingly, data revealed that the greater
percentage of participants who felt very comfortable using Presentation Software was
also shown with participants with 1-5 years of experience and in grades 6-8. In fact, in
each category that expressed significant relationships, higher percentages of comfort
were shown in participants who taught in grades 6-8, and with 1-5 years of experience.
Focus Group Data on Comfort Level.
In terms of comfort level, survey data revealed that participants’ comfort levels of
use were relegated to using basic/administrative level software programs such as word
processing, 94 (79.0%); the Internet, 103 (86.6%); and email, 98 (82.4%). A large
majority of the participants felt very comfortable using PowerSchool at 66 (55.5%).
Forty-two percent, or 50 participants, said they had no experience with using simulation
programs. And 39 (32.8%) of the participants said they had no experience with using
assistive technology. Additionally, a large number of participants reported that they were
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either not comfortable or had no experience with using the higher levels of cognitive
software programs such as Mind Mapping Tools, 60 (50.4%); Modeling and Simulation
Programs, 69 (57.9%), Interactive Whiteboard Software, 48 (40.3%); and Assistive
Technology, 54 (45.4%).
It is interesting to note that the focus group results were inconsistent with data
from the survey questions that asked participants to perceive their level of use. For
example, for survey analysis participants were asked to describe their comfort levels of
using technology during instruction. The highest levels of comfort were shown at the
beginning/administrative level such as using email, the Internet, and word processing
skills. However, the majority of the participants in the focus group rated themselves at the
advanced/student centered level that included interactive whiteboard software and
modeling and simulation tools. Data showed there were 12 references coded at the
Advanced/Student Centered levels with a 0.57% frequency rate. There were 9 references
coded at the Emerging/Teacher Centered levels with a 0.43% frequency rate, and 3
references coded at the Beginning/ Administrative level with a 0.19% frequency rate (See
Table 23).
Table 23: Frequencies of responses to perceived comfort levels
Category

References Coded

Frequency

Advanced/ Student Centered

12

0.57%

Emerging/ Teacher Centered

9

0.43%

Beginning/ Administrative level

3

0.19%
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Importance of these Findings.
It is important to note that the results from the table show that participants were
using technology at lower cognitive levels. The highest levels of comfort were shown at
the beginning/administrative level such as using email, the Internet, and word processing
skills.
The fact that most participants’ comfort levels of use in the electronic surveys was
expressed daily at the lower beginning/ administrative levels but was expressed by most
participants of operating at the higher advanced/ student centered levels in the focus
group discussions was an interesting contradiction that could present an opportunity for
future research. The data showed discrepancy between the two data sources or the
participants’ perceived comfort levels of use. The data from the electronic survey should
have reported higher at the advanced/student centered levels of use. Overall, participants’
comfort levels of use were at lower cognitive levels, which could present opportunities
for additional technology training at higher cognitive levels. The fact that when
participants had to list one area in technology software that they would like additional
training to increase comfort levels, 47 chose Interactive White Board Hardware/Software,
11 in Assistive Technology, 10 in Modeling and Simulation, and 7 chose MindMapping/Inspiration which all involve higher levels of advanced/student centered
learning.
Differences Based on Characteristics.
In terms of analyzing differences in the degree to which teachers use technology
by various teacher characteristics, 16 (100% ) of the participants perceived age/years of
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teaching, etc. as the dominant variable for comfort since younger teachers are more
familiar with technology tools. None of the participants perceived that subject/grade
levels were a determining variable in the areas of perceived levels of comfort. One
participant in a focus group discussion directly stated:
I definitely think years of teaching has an impact because, and not to
stereotype because there are some people that have been around a long
time who are comfortable, but the majority-wise, I'd say, the better
teachers than not is comfortable because they didn't come along with it,
but teachers coming out now, it’s just like the students here, they've grown
up with it, the feel very comfortable using it, so the years of teaching
definitely has an impact. When I graduated school we didn't have those
computers and technology. Everything we had to do was on the old
typewriters, you know.
Similarly, another participant stated:
I passed my state requirements for it, but I don't have the time to sit down and
teach myself all these new things that were not part of your basic course or
anything like that. And a lot of that’s my age. I think that’s a pretty good
differentiation there. It seems the younger they are, the better they are and I'm not
saying that, you know, about anybody, but I just find that more unless they have a
real knack for technology and something comes naturally, they're like a person, it
just comes naturally, but that’s what I see as the major difference especially for
me. I try real hard, but you know, in my lifetime, we didn't always have these
things.
Summary.
It was found that the most common responses to the survey questions that
inquired comfort level of use were relegated to using basic/administrative level software
programs such as word processing, 94 (79.0%); the Internet, 103 (86.6%); and email, 98
(82.4%). A large majority of the participants felt very comfortable using PowerSchool at
66 (55.5%). Forty-two percent, or 50 participants, said they had no experience with using
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simulation programs. And, 39 (32.8%) of the participants said they had no experience
with using assistive technology.
Conversely, a large number of participants reported that they were either not
comfortable with or had no experience with using the higher levels of cognitive software
programs such as Mind Mapping Tools, 60 (50.4%); Modeling and Simulation Programs,
69 (57.9%); Interactive Whiteboard Software, 48 (40.3%); and Assistive Technology, 54
(45.4%). In terms of analyzing differences in the degree to which teachers use technology
by various teacher characteristics, 100% of the participants perceived age/ years of
teaching, etc. as the dominant variable for frequency of use since younger teachers are
more familiar with technology tools.
Research Question 3: Barriers to Use
What do teachers perceive as obstacles to integrating technology? Are there
differences in the degree to which teachers use technology by various teacher
characteristics (grade level, years of teaching, etc.)?
Research survey question number 35 asked participants what was their greatest
obstacle to using technology during instruction. Out of the 119 responses, 80 (67.2%)
participants indicated that time to plan was their greatest obstacle, followed by 22
(18.5%) participants who indicated access to technology was their greatest obstacle.
Fourteen (11.8%) participants indicated other priorities such as testing as their greatest
obstacle, and 3 (2.5%) participants indicated that there was a lack of staff development
opportunities (See Table 24).
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Table 24: Greatest Obstacle to Further Using Technology in Your Instructional
Setting
Frequency

Percent

Access to technology

22

18.5

Lack of staff development opportunities

3

2.5

Time to learn, practice, plan

80

67.2

Other priorities (i.e. statewide testing)

14

11.8

Total

119

100.0

Along with participants needing additional time to plan using technology in
instruction, limited access to computer technology, and a lack of staff development
opportunities were perceived as obstacles for participants. Additionally, data from the
free response section of the survey revealed that many participants had technology
training, but they reported that they needed consistent refresher courses and additional
technology support assistance to effectively implement classroom technology.

Focus Group Data.
When asked about their perceived level of use, the following themes emerged
from the responses. The percentages mentioned below add up to more than 100% on the
frequency scale. This is due to the fact that some respondents mentioned teaching at more
than one perceived level (See Table 25).
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Table 25: Frequencies of Responses in Relation to Perceived Obstacles
Category

N

Frequency

Limited access

8

50.0%

Limited time to plan

7

43.75%

Lack of staff development training

5

31.25%

Lack of funding

3

18.75%

Other

2

12.5%

Limited Access to Resources.

There were 8 participants (50.0%) who stated that there was limited access to
technology. The following quote is from a participant that illustrated their perception of
need for additional access to resources: “I would say one of the things that they might
perceive is having access, readily having access. I know here at the school we have
systems in various rooms, however, I know in some other schools I've seen every child
with a laptop or with some sort of access to immediate automations.”

Another participant stated directly that:
Well, the main thing I see for a large part is access to technology as well
because although we do have, you know, you're thinking of computers for
the most part, you know, everybody has the ability to go to the computer
lab where there are computers, but we have so few rooms with it in there
for a whole class, and if everybody tries to sign up for the same time, you
know, that’s a problem. And then, in the past, it’s also been a problem if
when you get there, then half the computers didn't work. But I think that
they sort of fixed that this year, but you know, the other thing is that it is
time consuming in trying to monitor the children’s use of the computer
because you go in there, you don’t know exactly what you want to do but
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you're constantly having to get them off of the sites they're not supposed to
go to and getting them to stay on board with what you’re trying to show
them, teach them through it, it’s a big issue. And then the other part is
knowing, like we had a lot of good technology on the computer programs
for Special Ed students to be able to use this year, but because of the way
the schedule is set up, and never wanting me to pull students out of the
regular classroom, and the program not being on all the computers, it was
very impractical.
Limited Time to Plan.
There were 7 participants (43.75)% who stated that there was limited time to plan.
The following quote is from a participant that illustrated their perception of need for
additional time: “Time to practice and time to plan how to use it, I think that’s a real
tricky thing is that teachers see it and they would love to use it because it fascinates the
kids and it’s interesting, but there's not enough time to practice using it, to plan how
you're going to use it.”
Similarly, another participant stated: “Obstacles: time, the time it takes to learn it,
the time it takes to set it up, the time it takes to whatever, that seems to be the major
complaint, or obstacle that I hear about, there are major differences to the degree which
we use technology in this building.”
Lack of Staff Development Training.
There were 5 participants (31.25)% who stated that there was a lack of staff
development training that prevented them from becoming comfortable with using
technology. The following quote is from a participant that illustrated their perception of
need for additional training: “I think there are some obstacles, I think it has to do with not
feeling comfortable with the new technology, not feeling like they've received enough
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training, they get a one-shot deal, and it’s like, okay, now go implement it. And they're
still not sure, I've been in that boat myself.”
Another participant followed with: “I agree, I think a lot of the teachers are
scared, you know, they're not sure. I do, sometimes, if I got a course, I go to somebody
that knows more about the technology than I do because I don’t understand it. Maybe a
little bit more training would be good. I know years ago we had one class we had to take
and that’s the last time I've ever dealt with it.”
Lack of Funding.
There were 3 participants (18.75)% who directly stated that a lack of funding was
an obstacle. The following quote is from a participant that illustrated their perception
limited funding:
Yes, in my class we are on technology literally every day. And it has been
incredible because when they get bored with one aspect, they can earn the
right to go to another type of math game. Math games will stick with them
quicker than any kind of lesson because it’s a competitive thing and
they're driving for the competition to get to race the car or whatever, and
so we use the technology all the time, but the budget is our main constraint
in the technology here. And then also the grade level years of teaching, I
mean, because all three grades use the Math Lab and I think that is an
awesome reinforcement when it’s implemented.
Other.
There were 2 participants (12.5%) who listed other variables as obstacles. The
following quote is from a participant that illustrated these perceptions: “..If I plan a whole
lesson around my Smart Board, that’s the day it’s not going to work… If you plan a
whole lesson around computers, the Internet or the server is going to be down. So having
to do the double planning is the main fear teachers have.” Another participant directly
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stated: “I think it’s a difference in the teaching styles, so some of its generation, how
many years you've been in teaching, is it old school versus the new school and not being
familiar with technology themselves.”
Differences Based on Characteristics.
In terms of analyzing characteristic differences, 16 (100% )of the participants in
the focus group discussions perceived age/years of teaching as the dominant variable for
overcoming obstacles since younger teachers are more familiar with technology tools.
None of the participants felt that the subject/grade level was a determining variable. For
example, one participant in a focus group discussion directly stated: “Well, I know in 4th
grade, a lot of our teachers, the older teachers, the ones that have been teaching longer,
you know, really struggle to add technology into their lesson plans. Then the newer ones
love doing interactive, you know, I don't want to get into specific names, but the new
teachers, you'll see that more often in those classrooms and the others really struggle to
integrate the technology.” Similarly, another participant responded: “In the age, I think
the younger teachers are more agreeable to these things because they themselves use it
and do it. Whereas some of us older teachers are like, “I don’t like,” like Smart Boards. A
young teacher knows exactly what to do, and the older teachers, we look at it and go,
okay, how do we do all this? I don't know if grade level is a good…”
The majority of participants from the surveys, 80 (67.2%), indicated that limited
time to plan was their greatest obstacle to further using technology in instruction. The
next most frequently mentioned obstacle was limited access to technology, which was
mentioned by 22 (18.5%) of participants. Fourteen (11.8%) of participants stated that
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other priorities such as testing requirements, and 3 (2.5%) of participants indicated that
the lack of staff development opportunities were the greatest obstacles to further using
technology during instruction.
Focus group data analysis was also conducted to assess the perceptions of
computer use and technical support. Most of the participants’ responses were related to
one of the three constructs defined in the present study. Data revealed that the majority of
participants stated that limited access to resources was the greatest obstacle to integrating
technology. There were 8 participants (50.0%) who stated that there was limited access to
technology. This was connected to funding for technology, limited student access to
technology inside and outside of school, and limited teacher access to technology inside
and outside of school. Lack of funds was commonly mentioned as a link to limited
resources in the focus group discussions as contributing to this obstacle to further using
technology in instruction.
Additionally, focus group analysis revealed that limited time to plan was the
second greatest obstacle of computer use and technical support. It is interesting to note
that, focus group question number four that asked participants what incentives will
encourage more integration of technology in lessons, 11 (68.75)% of participants stated
that extra time would be beneficial. Funding was also linked to the deficiency of not
having additional time to plan.
Finally, focus group data revealed that a lack of staff development training was
the third most perceived obstacle. There were 5 participants (31.25)% who stated that
there was a lack of training opportunities available to assist participants’ perceptions to
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integrating technology. They perceived limited funding as a reason that there was not
additional training for participants during school, and outside of regular school hours.
The previous data from the survey responses were consistent to the frequency of
responses, but were ironically inconsistent to the focus group discussions results. For
example, limited time to plan was coded more than limited access during the discussions
as the greatest obstacle to further using technology in their instructional setting. Eight
(50.0%) of the participants stated that there was limited access to technology. However,
experiencing limited time to plan was mentioned and coded more during the discussions.
Data revealed that limited time to plan was the most frequently stated response with 33
references coded, or with a 0.80% frequency. Limited access was the second most stated
response with 13 references coded, or with a 0.71% frequency. Limited training was the
third most stated response with 12 references coded, or with a 0.58% frequency. And last,
limited funding was the fourth most stated response with 8 references coded, or with a
0.24% frequency (See Table 26).
Table 26: Frequency of Responses in Relation to Perceived Obstacles to Further
using Technology
Category

References Coded

Frequency

Limited Time to Plan

33

0.80%

Limited Access

13

0.71%

Lack of Training

12

0.58 %

Lack of Funding

8

0.24%
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Emerging Themes.
Audio data from each focus group discussion was transcribed for further analysis.
After analyzing, reading, and rereading (Lincoln & Guba, 1985), subcategories were
grouped into core categories which led to three main themes:


Theme 1: Limited Time to Plan



Theme 2: Limited Access to Resources



Theme 3: Lack of Staff Development Training.

Table 27 provides the reader with an overview of the categories and sub-categories.
Table 27: Overview of Categories and Sub-categories
Categories
Limited time to plan

Sub-Categories
Funding
Comfort level of use
Teaching styles

Limited access to technology

Funding
Student Access
Teacher Access
In school
Outside of school

Lack of staff development opportunities

Funding
During school hours
Outside school hours
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A variety of technologies, experiences, and challenges were threaded throughout
the participants’ discussions, each inextricably linked to another. With these three main
categories, subcategories began to emerge from participants as being important to
understanding their perceptions of technology use and technical support.
Analysis of Findings.
The fact is that participants perceived limited access to resources and time to plan
technologically enhanced lessons as the most important obstacles to integrating
technology in their classes. This data could be used as evidence for division leaders to
provide additional access to technology resources for participants and students.
Additional time to plan could also be provided to participants to reduce negative
perceptions of obstacles.
Summary.
Content analysis was conducted in response to the question, “What do teachers
perceive as obstacles to integrating technology?” Common themes from responses were
identified, and the frequency with which they were mentioned across groups of
participants was computed. These common themes were then, when possible,
recategorized in terms of the three main constructs defined for the present study. All the
identified common themes were assigned to one of these categories. It was found that
limited access and limited time to plan were the two most frequent obstacles, followed
closely by a lack of staff development training with 5 participants (31.25%) mentioning
this as an obstacle.
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Research Question 4: Teacher Needs

What needs do teachers have to further integrate technology into their lessons?
(Are there differences in the degree to which teachers use technology by various teacher
characteristics (grade level, years of teaching, etc.)?
Survey question number 33 asked participants whether they received staff
development in the area of technology over the past year. Of the 119 respondents, 114
participants responded that they received training. However, only 48 participants (42.1%)
responded to question number 34 that the staff development training that they received
was very helpful; 62 or 54.4% found it somewhat helpful; and 4 or 3.5% found it not
helpful (See Figure 1).

Figure 3: Perception of Staff Development Technology Training

The second part of question number 33, the free response section, asked
participants specifically in what technology area they would like to receive more training.
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Forty seven participants (39%) responded that they would like more training with
interactive white board technology (See Table 28).

Table 28: Areas in Which Teachers Would Like More Training
Area

Number of Responses

Interactive White Board Hardware/Software

47

Assistive Technology

11

Modeling and Simulation

10

PowerPoint

9

Specific Software

8

Mind Mapping Tools (K-5)

7

Website Design

5

PowerSchool

4

Blogs

4

Drill and Practice

3

Wikis

3

Google Docs

3

Spreadsheets

3

Discovery Education

2

Word Processing

2

Skype

1

Podcasting

1

Email

1
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Focus Group Data.
When asked about participants’ technology needs to further integrate technology
into their lessons, the following themes emerged from the analyzed responses. The
percentages mentioned below add up to more than 100% on the frequency scale. This is
due to the fact that some respondents mentioned teaching at more than one perceived
level (See Table 29).

Table 29: Frequencies of Responses in Relation to Perceived Needs

Category

N

Frequency

Limited time to plan

8

50.0%

Limited access to technology

8

50.0%

Lack of staff development training

8

50.0%

Lack of Funding

4

25.5%

Other

1

6.25%

Limited Time.
There were 8 participants (50.0%) who stated that they needed additional time to
plan. The following quote is from a participant that illustrated their perception of need for
additional time:
I’m sorry, but just time to be able to play with the stuff and ask questions
of somebody that knows what, you know, Kathy’s the person who is the
technology guru of the building, then Kathy has already explored those
sites, she’s done everything you can possibly do with the sites, and she can
be in there as a resource for the teachers to say, okay, well, how do you do
this, or how do you do this, you know, I'd like to be able to tell, show the
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teachers the Virginia View website and how they can use it every day or
however often to pull resources and things that are career related to their
subject matter. You know just different things like that.
Similarly, another participant stated: “Time to explore and not just, okay, go
home and explore these websites, to come to school, sit in a computer lab, have these
websites available, have someone there who is familiar with the websites, you can use
them for this, this, this, and this. Somebody that you can ask questions and be able to try
things out and get some points for that, personal development points.”

Limited Access to Resources.
There were 8 participants (50.0%) who stated that there was limited access to
technology. The following quote is from a participant that illustrated their perception of
need for additional access: “Those are hard for some students because they don’t have
access to the technology outside of school.”
Similarly, another participant stated: “Like you say, you have to do it all in
school. We can’t say go home and look on your computer and do this research, we can’t
even say, go to the library and do the research because you walk in that library on any
given day, you can’t get to a computer. It is packed. And it’s not just kids, its parents too,
its adults, and they're all on it, you cannot get on the damn thing.”
Limited Training.
There were 8 participants (50.0%) who stated that there was limited staff
development training. The following quote is from a participant that illustrated their
perception of limited training:

133

I was going to back onto that, too. I think a lot of teachers are afraid of the
technologies that are given to them and they're not going to do, my
opinion about that is --- fear of not doing things correctly or getting called
on it. And because people are being called on things, it makes them very
insecure to try new things and fail so I would love to see more PD
(professional development) as well, maybe mini-PD planning sessions, or
PD before school or after school or in the summer, or whenever, so that
the people who aren’t good at these things who are really smart, board
savvy, who are really good at integrating, and how to put all the different
parts of the technology together in the classroom. They can use the Elmo,
they can do streaming into the computer, and Up There and do all that
good stuff, the Smart Board. It’s just, I have minimal knowledge but I
mean, somebody who really knows what they're doing is a wonderful
asset.
Another participant added: “So what I'm saying is when I first started here,
we had computer class and technology class, so you know, the kids were learning
that kind of stuff, but now there's no one really actively teaching that and that
makes it difficult because not only are most of us as teachers just knowing the
very basics, but then the students don’t even know as much as we do. As far as
technology is concerned.”
Lack of Funding.
There were 4 participants (25.0%) who stated that there was a lack of funding
dedicated to technology. The following quote is from a participant that illustrated their
perception of limited funding: “That comes down to resources, how many resources, I
mean, we're a small system so we don’t have that many resources like that, but a large
system, everybody is doing computer, I mean, there's a computer class in the rotation for
elementary and middle school kids, but we just don’t have it because we don ‘t have the
monetary resources.”
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As can be gleaned from the data, there was no one category that was perceived as
the area of greatest need to further use technology in instruction. The data is inconsistent
with the survey data that indicated that 80 (67.2%) of participants found that limited time
was their greatest obstacle to further integrate technology in instruction.
Analysis of Findings.
The fact that all categories were defined as important needs for participants to
further integrate technology into their lessons could be used as evidence that all
categories must be examined to assist the implementation of instructional technology.
Summary.
Content analysis was conducted in response to the question, “What needs teachers
have to further integrate technology into their lessons?” Common themes from responses
were identified, and the frequencies with which they were mentioned across groups were
computed. These common themes were then, when possible, recategorized in terms of the
three main constructs defined for the present study. All the identified common themes
were assigned to one of these categories. It was found that there was no one category that
participants acknowledged as the greatest need.
Overview of Significant Findings.
This chapter presented technology survey data for each research question.
Findings were explained according to the survey analysis from the division wide needs
assessment survey. Key categories were examined and the themes were explored.
Findings were summarized and presented in a conceptual framework model. Data from
the online technology survey data were gathered, quantified, and analyzed to gain a rich
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contextual understanding of the participants and to corroborate and augment evidence
from the focus group (Yin, 2009). The data yielded demographic and participant
perception data of technology use and integration. The quantitative data were used to gain
a greater contextual understanding of the qualitative data gathered (McMillan, 2004).
Based on the results, meaningful inferences were made from each strand, and validation
procedures were reported (Creswell & Taskakkori, 2007).
This chapter also included qualitative data from focus group discussions that were
completed in each school within the division, as well as highlights extracted from the
data obtained from these discussions. All of the information presented was derived from
focus group discussions in each school and is labeled as such. Each participant was
referred by a number to protect each one’s identity. Coding of the responses resulted in
major concepts that emerged as themes for further analysis. Each focus group discussion
lasted approximately 30 minutes. And the discussions, while designed for research
purposes, became notably recognized by some of the participants as an opportunity for
reflection. The range and quality of data collected was increased by the compelling
willingness of the participants involved to submit information.
Finally, this chapter analyzed patterns in the data from both the surveys and focus
group discussions. During the analysis of the data, key patterns emerged that eventually
evolved into important themes that assisted in answering the study’s research questions.
Each research question was addressed, and participant perceptions of the use of
technology and the technology support provided by a rural school division was stated.
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Summary
In summary, this chapter presented data and findings from two data collection
methods that addressed each research question. Data analyses from participant responses
to surveys were detailed, including descriptive statistics. Analyses and results of data
collected from focus group sessions were presented. The results provided insight,
elaboration, and confirmation regarding the analyses of participant perceptions of
computer use and technical support.
While Chapter Four included quantitative, qualitative, and narrative analysis of
common themes, Chapter Five summarizes this study and provides conclusions drawn
from the findings. The conclusion includes a summary of the results, a discussion on the
limitations of the study, and recommendations for future research for the school division.

Chapter V

“No two people see the external world in exactly the same way. To every
separate person a thing is what he thinks it is—in other words, not a thing,
but a think.” -Penelope Fitzgerald, The Gate of Angels

“Teachers enter the classroom with a wide range of attitudes, experiences, and
skills related to teaching with technology” (Dawson, Cavanaugh, & Ritzhaupt, 2008, p.
145). The purpose of the study was to examine teachers’ perceptions of computer-based
technology and technical support. This chapter presents a discussion of the study,
research limitations, and recommendations for future research. Many of the resources of
interest found in earlier chapters are revisited to support the findings.
Overview of Study
The purpose of this study was to investigate teacher perceptions of computer
technology use and technology support provided by a rural school division. Of particular
interest was the extent of teachers’ computer use, comfort levels, perception of obstacles,
and integration use during the course of instruction. The purpose was achieved by
analyzing survey results and focus group discussion data. The review of the literature
explains in extensive detail technological standards, educational policies, and the impact
of 21st century technologies. The review was supported by research-based articles,
dissertations, journal articles, and books. The review of literature also contained an
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extensive examination of literature based upon technological theories relative to the
phenomenon of teacher perceptions. To guide the entire research process, a case study
research design was utilized. A case study method using both quantitative and qualitative
strategies was used to collect, code, and analyze data. First, division wide technology
survey data was collected in the Spring of 2010. Second, focus group discussions were
conducted in the elementary, middle, and high school during the Spring of 2011 to
provide an in-depth analysis for the study. As the researcher collected and analyzed data,
themes emerged.
In Chapter Four the research findings and implications were presented. Based
upon the experiences and perceptions of the individual participants, numerous main
themes or categories emerged from subcategories as becoming significant in explaining
the extent of computer use, teachers’ comfort level of use, teachers’ perceptions of
obstacles to integrating technology, and teachers’ needs to further transform technology
throughout their lessons.
Summary of Findings
Limited Time to Plan.
Frequency analysis from the surveys and the data from the focus group
discussions revealed that one of the most frequently mentioned perceptions of computer
use and technical support was that there was limited time to plan using technology. Some
participants in the focus group discussions stated specifically that limited time to plan
was a barrier to integrating technology. Data revealed that limited time to plan was the
most frequently stated response with 33 references coded, or with a 0.80% frequency
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(See Table 24 in Chap. 4). For example, one participant directly stated: “Time to practice
and time to plan how to use it, I think that’s a real tricky thing is that teachers see it and
they would love to use it because it fascinates the kids and it’s interesting, but there's not
enough time to practice using it, to plan how you're going to use it.”
Another participant stated: “I definitely think so. I think the time; we've been
hitting on that a few times. The time to get comfortable with it, give you time to use it
rather than here it is, now go do it in the classroom. By more money, we could do more
training so I think both of those would definitely add to the use of technology.” Finally,
another participant specifically stated:
From my experience in another division, what I saw worked successfully was the
younger teachers would trade off work with the older teachers. The older teachers
would do more paper work and one of the teachers would create the lessons and
share them with the older teachers and help them in presenting so that, until they
got comfortable with it. They would trade off jobs because the younger teachers
were more comfortable with technology and they would in essence do the
technology lessons for the grade level and then the older teachers would do more
of the paper work clerical type of stuff until they could bring each other up to par.
Kind of like team teaching.
Limited time for planning as noted from this study is part of problem of
accomplishing technology integration in the classroom, However, in the discussion
section of this chapter, the reader will understand that planning needs more than time..
Limited Access.
The second most frequently reported obstacle mentioned in the survey analysis
was limited access to technology. This concern was also consistent with the data
submitted from the participants in the focus group discussions. For example, one
participant directly stated: “Like you say, you have to do it all in school. We can’t say go
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home and look on your computer and do this research, we can’t even say, go to the
library and do the research because you walk in that library on any given day, you can’t
get to a computer. It is packed.”
The previous conversation clearly demonstrates teacher perceptions of limited
student and parent access to technology, both inside and outside of school. The research
data also supports Education Secretary Arne Duncan’s concerns of access which he
expressed through his address in the National Ed-Tech Plan which states that schools
must build an “infrastructure that lets schools support access to technology in and out of
the classroom” (eClassroomNews, 2010, p. 3). He also mentioned that, “If we accomplish
all of these goals, we’ll have realized the advance potential for technology to prepare
students for success in the internationally competitive, knowledge-based economy.”
In the literature review research concerning limited access for rural school
districts was addressed. This study indicates a twist to the research. Teachers did not
have access problems, but they used the limited student access at school and at home by
students as a barrier. A more comprehensive look into the access issue follows in the
discussion section.
Limited Staff Development Training.
Another perceived barrier to integrating technology was limited staff development
training. Participants acknowledged that inadequate training was a barrier to technology
integration (Hew & Brush, 2007; Zhao, 2007; Griggs, 2010). For example, one
participant illustrated this issue by stating: “I just think we need, I go back on having
more training. I think, I mean, veteran teachers, and myself, I need more training on some
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technology stuff to be more familiar with it. Because the kids, I mean, obviously the kids
know more about technology than we do.” Another participant stated directly that:
“Actually I concur with both of those things (additional training and access). Training,
and training, and training.”
Data from the research are consistent with other research findings that stress the
importance of training while creating a learning environment supported by technology.
Zhao and Frank’s (2003) research found that divisions should provide various training
opportunities for teachers to “explore and learn about new technologies” (p. 45). Their
data also found that training opportunities have “surprisingly strong effects on both
teacher and student use of computers.” Therefore, data suggests that school divisions
could increase technology integration by simply allowing teachers release time to engage
in technology within their specific subjects and/or grades. Additionally, findings from the
present study are consistent with those from Zhao and Bryant (2005) who found that
training is critical to helping teachers think about technology integration and for making
attempts to use technology with their students. Mustafa and Nesrin’s (2010)research was
consistent with the current data in that they found that teachers need more training to
learn how to implement technology to enhance student learning. Their outcome also
revealed that technology was frustrating to use when technology support was not
received. In conclusion, the preceding data systematically links the categories of lack of
time and a lack of training to the integration of technology in classrooms.

142

Limited Funding.
It became apparent from the outcomes that the perceptions of limited time, access,
and training are all directly linked to funding. Participants attested that a lack of funding
has affected technology integration in classrooms (Hew & Brush, 2007).
One participant directly stated: “I just would like to see us get the additional
training for what you think is necessary. And, of course, with technology you need
money and I know the money is tight sometimes, we need to focus money in that area.”
Another participant stated: “Money just speaks to a lot of things. I've been in one
career for a while; I saw a few cases where money was able to force what might have
been a bad decision to turn out to be a decent decision because you just throw a lot of
money at it. It kind of outweighs anything else.”
The findings were consistent with the results from the survey analysis that showed
perceived obstacles for teachers’ use of technology in instruction. That being said, the
division is fully aware of funding challenges, and these concerns were addressed in the
report titled, The Educational Technology Plan: 2011-2015. The report stated that the
local technology budget will continue to be the primary funding source, while the
division’s Title II, Part D allocation will serve to fund additional staff training and
technology integration. The division also acknowledged that grant funding will also be
explored as a supplement to the Virginia Public School Authority (VPSA) Educational
Technology Notes and E-rate reimbursements. Other findings from the study, those
related to perception of computer use and technical support, are a completely new
contribution to the existent literature, and thus the findings related to these questions
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could not be compared to findings from prior research. However, the outcomes of this
study could be used as recommendations or guidelines that can create a more effective
school division, as shown in the following sections.
The next session will discuss the four themes in more detail with supporting
extracts from the literature and some final suggestions and thoughts by the researcher.
Discussion
Data suggests that teachers who utilize student-centered approaches to learning
are able to incorporate 21st century skills that connect content. To incorporate these skills,
there were four major technology themes that were discussed during the study that could
limit student-centered learning. The four major themes of limited planning time, access,
professional development, and funding gleaned from the study results are consistent with
the themes found in research. However, the researcher also sees that issues in these areas
need more than confirmation. The following discussion will examine a deeper insight to
the results.
The first major theme that will be discussed is limited planning time. Data show
that the variable of planning is an obstacle and is consistent with the research conducted
by Zhao and Frank (2003). They reported that there was strong evidence that teachers
who had opportunities to experiment with district-supported software used technology
more in classrooms. Additionally, in regards to limited planning time, technology’s
nature of being unpredictable makes it unappealing as has been stated by many teachers
who teach with limited time (Cuban, 1999; Zhao, Pugh, Sheldon, & Byers, 2002).
Because of these factors, sometimes working together, teachers decide to defer to other
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modes of instructional delivery, unless there is a dire need for using technology and
reliable support (Zhao & Frank). Yaratan and Kural (2010) found that limited planning
time was a prominent factor to restricting the implementation of technology in schools.
However, teachers noted both in the survey and focus groups that if they were expected
to learn new software or implement technology into their lessons outside of class time,
they wanted additional compensation. The other consideration was that the administration
find ways for them to plan for technology during the normal school day. This dilemma is
difficult for school leaders especially in the wake of continuing budget issues. This study
shows contrary to other study results that the older and more experienced teachers in this
rural school are reluctant to use technology.
However, further considerations into technology integration need to be considered
before just providing planning time for teachers. Findings show that the variable of
access is an obstacle and is consistent with research conducted by Sheehy (2011). Sheehy
found that geography, low population density, and high costs are key factors preventing
rural homes from gaining digital access. Additionally, a study by Reeves (2003) found
that rural schools often face unique challenges due to their characteristics that include
limited access to services. Results of the data from the Technology Counts survey (2008)
showed that that the state of Virginia received a favorable grade of an “A” in the area of
Access to Technology. Additional technology access challenges were shown in the report
submitted by the U. S. Department of Education in 2008 that highlighted data
discrepancies that are faced by rural schools compared to city, suburban, and town
schools. Data showed that rural schools accounted for a 2% access gap in the area of
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Instructional Computers with Internet Access in School compared to the overall average.
Additionally, for Instructional Computers in Classrooms, rural schools computed a 3%
access gap. And finally, the percentage of rural schools that have laptop computers on
carts were 5% lower compared to the overall average (U.S. Department of Education,
2008). Both survey and focus group data revealed that participants perceived that limited
access to technology was the greatest perceived obstacle to integrating computer
technology. More specifically, participants felt that that there is limited access to
technology for students, both inside and outside of school. Therefore, the results from this
study can assist school leaders with targeting specific funding needs in the areas of
providing additional technology access to students in the division. The data from this
study could be used as evidence for division leaders to show that additional student
technology access is needed. However, the idiom that more access will result in more use
is not supported.
The teachers talked about limited access in both the survey and focus groups.
However, survey results showed that 118 out of 119 teachers had a computer at home,
and 113 out of 119 had Internet access at home. In the focus group, it became clear that
the students had limited access. Limited access to students has to be improved with a oneto-one computer initiative, which provides each student with the same technology tools
needed to complete school tasks. An example of this is ubiquitous access to laptop or
tablet technology that can be used in and outside of school. These types of technology
opportunities for students can assist with homework, searching for information, and
communicating with teachers and other students. Perhaps funding from a major computer
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manufacturer could be sought in providing the resources to make this a reality in a rural
school that has shortcomings in their budget.
The third theme that will be discussed is professional development. The variable
of professional development training is an obstacle that is consistent with research
conducted by Dawson et al. (2008). Dawson et al. found that since teacher perceptions of
technology can affect usage and success, it is imperative to provide professional
development training for teachers to educate them on the use of equipment, and to train
them on how to utilize technology in their classrooms. Contrary to preceding data, Zhao
and Frank’s (2003) results revealed that skills learned through training barely enter the
school. In fact, their research found that additional training has little effect on the usage
in the classroom for the common teacher. Additionally, Yost (2007) found that school
leaders must provide proper training for technical operations and for the integration of
technology in classrooms with specific implementation of ideas. Therefore, the
implementation of skills learned from division training sessions should depend on each
teacher’s content. This study established that school leaders may want to focus on unique
training opportunities for teachers as a means to improve their computer technology skills
and confidence of use since their perceived level of use across the division was in the
lower percentile range on the survey. Additionally, as stated in a focus group discussion,
additional pay or “comp time” can be used as an incentive for teachers to participate in
these trainings led by the division’s Information Technology Resource Teacher (ITRT).
However, this dilemma may be difficult for school leaders especially in the wake of
continuing budget issues.
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Finally, Mouza (2008) found that many teachers felt that a lot of school divisions
are using technology funds to purchase materials rather than spending money on quality
professional development opportunities to train teachers. This study showed that because
teacher perceptions impact the success of technology integration and support, it is
recommended that school leaders provide time for training. This study reinforced the
importance that school leaders should understand that teacher perceptions are just as an
important resource as the hardware and software in computer-based technology.
There is a need to have sustained follow up to training sessions to ensure
accountability and clarity. For example, a teacher stated, “I think it has to do with not
feeling comfortable with the new technology, not feeling like they've received enough
training, they get a one-shot deal, and it’s like, okay, now go implement it. And they're
still not sure, I've been in that boat myself.” Therefore, data suggests that sustained
follow up should occur through monitoring lesson plans, weekly observations, and
postobservational meetings to reinforce the learning experience. Constructive feedback,
both formally and informally, can help assess progress and determine needed assistance.
Finally, data showed that funding is an obstacle and is consistent with research
data found by Reeves (2003). Reeves found that rural schools often face unique funding
challenges due to their characteristics. These challenges are due to national and state
funding formulas that allocate funds to school districts on a per pupil basis. As the
literature indicated, rural schools face technology challenges due to allocation of funds
based upon funding formulas that often put rural schools at a disadvantage with their
budgets because of teacher per pupil ratio (Hadderman, 1999). A lack of technology
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funds in rural schools impacts the ability to implement programs, services, training
opportunities, and the ability to build and sustain the technological capacity to comply
with the standards of the NCLB Act (Reeves, 2003). The division in this study is fully
aware of funding challenges they face, as they were addressed in the division’s report
titled, The Educational Technology Plan: 2011-2015. The report stated that the local
technology budget will continue to be the primary funding source, while the division’s
Title II, Part D allocation will serve to fund additional staff training and technology
integration. The division also acknowledged that grant funding will be explored as a
supplement to the local technology budget. In fact, school leaders mentioned in the
school’s comprehensive plan that the use of grant funds can assist the school division in
bridging the technology gap. Participants in the focus group discussions acknowledge
gaps and mentioned that a lack of funds has affected technology integration in
classrooms. These perceptions are supported by a study conducted by Hew & Brush
(2007) in which limited funds affect technology implementation. Data supports the
assertion that school leaders should focus on addressing this issue by providing additional
grant-funded opportunities for additional training and resources that will encourage
effective integration of technology use. However, school leaders reliance on grant
funding is often unreliable and unpredictable.
As discussed previously, funding for a one-to-one computer initiative could be
sought to provide the resources to make this a reality in a rural school division that has
shortcomings in their budget. However, there is the idea that there has to be some
common ground found between funding and where teachers seek extra pay when they
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work outside of normal contractual hours. Teachers have to remember that, after all, this
profession should be for the benefit of students and their future. This section discussed
the four major themes with supporting literature and suggestions for growth. The next
section will discuss recommendations for future research.
Recommendations for Future Research
Further research involving teachers’ perceptions of using technology is warranted
in a number of areas. While studies were conducted on teachers’ perceptions of computer
use and technical support, further research is needed to determine the impact of
effectively providing students with 21st century technology in rural school divisions.
Additionally, the impact of providing practical technologically based professional
development training for experienced teachers should be assessed. Based on the data
collected and analyzed, there are minimal statistical differences in perceptions due to
years of experience and grade level taught. Data revealed that the differences are teacher
specific and are based on the encouragement from school leaders.
Furthermore, it is recommended that future researchers interested in examining
the research questions in the study ensure that their population sample is larger from each
school if performing a similar study. There is a limitation that there may not have been
enough teacher variance by department. Because of the case study design, the findings
from this research may have been different if it had been possible to increase the diversity
of the sample population. As reported earlier, the focus groups consisted mainly of techsavy teachers. Therefore, future research should vary the sample population within each
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school to ensure that a cross-section of related technology abilities of all teachers actually
participate.
Finally, additional research should examine the perceived quantity of time needed
for teachers to plan for technology to alter perceptions. This study assisted in filling the
gap in academic literature through examining challenges perceived by teachers in a rural
school division. It would be interesting to analyze data regarding perceptions of actual
time needed to effectively infuse technology in instruction.
Limitations of the Research
Inherent in any study are weaknesses related to the methods of data collection and
analysis that are identified as limitations (Creswell, 2003). First, this study was conducted
by the researcher who serves as a school administrator in the division. Therefore, the
researcher may have experienced less of an “ability to work as an external observer and
may, at times, have to assume positions or advocacy roles contrary to the interests of the
good social science practice” (Yin, 2003). Also, because the researcher is a school
administrator, teachers may have responded to questions differently during the focus
group questioning. Therefore, the researcher took great care in assuring teachers that the
role of a researcher was separate from the role as a school administrator.
Second, the research was limited to one school division and a small sample of
teachers from grades nine through twelve participated in three focus groups interviews.
Therefore, the homogeneous nature, number of the participants, and the size of the
division may also be considered limitations. This specific limitation of the study presents
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an opportunity for future research. Future researchers may want to investigate other
larger rural school divisions within the state.
The third limitation associated with this research involved its representativeness.
This study was conducted in one small school division comprised of one elementary,
middle, and high school. The diminutive demographics are not representative of many
other school divisions within the state. To minimize this limitation, the study focused on
providing an in depth, holistic look at teacher perceptions in one research setting. This
kind of comprehensive focus may be more cumbersome to provide in larger rural
divisions.
The fifth limitation of the study centers on subject specific technology and the
participants’ familiarity with technology programs. For example, the 71 teachers
mentioned in Table 6 reported that they never used Modeling and Simulation programs
when they completed the survey. However, focus group participants expressed high
levels of comfort and indicated they used existing resources as much as possible. Those
with low comfort and perhaps technology skills appear to have not volunteered to
participate in the focus groups. This could be because they did want to be embarrassed or
intimidated. This lack of participation by the lower comfort may have limited the scope
of the major themes and obstacles reveled.
Final Summary
“The voyage of discovery is not in seeking new landscapes but in having new
eyes.” -Marcel Proust, “The Captive,” Remembrance of things Past

152

K-12 schools throughout the country have been in the forefront regarding the
integration of technology, and at the same time, schools have been faced with budgetary
constraints. Despite this, schools are still expected to transform their classroom content
using 21st century technology and transform their instruction to advanced/studentcentered learning. In the 21st century, as job and skill demands are changing (Partnership
for 21st Century Skills, 2009), schools must begin teaching students 21st century skills
that will assist them in becoming successful producers in the workplace (Apple, 2008;
Partnership for 21st Century Skills, 2009). In order to accomplish these goals, schools
must also anticipate the way technology will be used in the future. This study illustrated
that teachers perceived the need for additional access for students, time, and training
opportunities to successfully incorporate technologically enriched lessons. This study
also reinforced the importance of teacher perceptions because teachers’ perceptions are as
important a resource as the hardware and software during the integration of computer
technology in classrooms. Teacher perceptions whether real or not need to be discovered
and addressed to ensure success of student achievement
Although technology training is available in Smallville, teachers report that access
by students, time, and training are limited. Therefore, teachers often rely on basic
beginning/administrative levels of technology that do not fully utilize technology tools
that are available for instruction. If teachers are satisfied that they have proper access,
time, and training, then classroom instruction should be enhanced. Therefore, school
leaders must provide adequate training time for the integration strategies and time for
teachers to institutionalize the integration of technology. According to the study
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conducted by Bonifaz and Zucker (2004), the need for teachers to increase their
technology skills and offer quality instruction enhanced by technology in the classroom is
universal among all educators. For teachers to effectively prepare students for the 21st
century, school divisions must provide proper training for technology integration with
sufficient technical support, which includes the ITRT that will assist teachers in engaging
students with 21st century technology in a student-centered learning environment. Data
revealed that teachers’ perception of computer technology and technical support appears
to influence their motivation to implement 21st century technology.
In summary, thematic obstacles for teachers to effectively transform technology
are interwoven. The literature review cited Zhao and Frank’s (2003) study, Factors
Affecting Technology Uses in Schools: An Ecological Perspective, to theoretically
explain how an interwoven set of factors can affect the implementation of computer
technology in classrooms. Zhao’s study supports this research in that multiple combined
factors can affect the use of technology in schools. Allowing teachers time to effectively
plan the integration of technology into instruction calls for intensive and ongoing staff
training and access. What creates a difficult challenge for rural divisions are limited
funding and the fact that computer technology is a moving target that changes rapidly;
therefore, schools must anticipate the ways in which technology will be used in the
future. Zhao and Frank illustrated, from an ecological perspective how technology
constantly transforms to the point where new functions emerge from existing functions.
Thus, teachers who do not transform their computer skills tend to rely on basic skills for
instruction. Therefore, what transpires is that before teachers can use their training, they
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must be retrained. Technologically based staff development calls for additional intensive
planning and support to reduce obstacles and improve teacher perceptions. The divisions’
long-range technology plan forecasts the implementation and delivery of computer
technologies. But without leaders investing in access, time to learn, and training
opportunities that can change teacher perceptions, current and future technologies will
not be utilized to improve 21st century learning in the classroom. As noted by Zhao and
Frank (2003), “…factors do not directly influence technology uses in a linear fashion;
rather, their influence is mediated or filtered by teachers’ perceptions” (p. 817). Thus,
their study found that the ultimate driving force in a teacher’s action is their beliefs and
perceptions regarding the value of technology in their own classroom. The idiom that if it
is provided that it will be used is not enough. The key to technology transformation and
its use in academia is when the word technology is not included with teaching and
learning but rather is the natural we teach.
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Appendix B
Division Issued Teacher Technology Survey
Please answer the following questions as honestly and as accurately as possible.

1. Do you have a computer at home? *
a)
b)

Yes
No

2. Do you have Internet access at home? *
a)
b)
c)
d)

Yes, I have dial-up.
Yes, I have broadband/High-speed Internet.
I don't know.
No, I don't have Internet access.

3. What grade level do you teach the most? *
a)
b)
c)
d)
e)

K-3
Grade 4-5
Grade 6-8
Grade 9-12
Other

4. What subject area do you teach the most? *
a)
b)
c)
d)
e)

Math
Science
English
History/Social Studies
Other

5. How many years have you worked in education? *
a)
b)
c)
d)
e)

1-5 years
6-10 years
11-15 years
16-20 years
21 or more years
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6. Approximately how often do you use word processing programs? *(Microsoft
Word, etc.)
a)
b)
c)
d)
e)

Daily
Weekly
Monthly
1-2 times per year
Never

7. Approximately how often do you use spreadsheets? *(Microsoft Excel, etc.)
a)
b)
c)
d)
e)

Daily
Weekly
Monthly
1-2 times per year
Never

8. Approximately how often do you use Google Docs? *
a)
b)
c)
d)
e)

Daily
Weekly
Monthly
1-2 times per year
Never

9. Approximately how often do you use mind-mapping tools? *(Inspiration,
Kidspiration, etc.)
a)
b)
c)
d)
e)

Daily
Weekly
Monthly
1-2 times per year
Never

10. Approximately how often do you use presentation software? *(Microsoft
PowerPoint, etc.)
a)
b)
c)
d)
e)

Daily
Weekly
Monthly
1-2 times per year
Never
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11. Approximately how often do you use the Internet? *
a)
b)
c)
d)
e)

Daily
Weekly
Monthly
1-2 times per year
Never

12. Approximately how often do you use modeling and simulation programs?
*(ExploreLearning Gizmos, Excelets, Scratch, etc.)
a)
b)
c)
d)
e)

Daily
Weekly
Monthly
1-2 times per year
Never

13. Approximately how often do you use drill/practice programs? *(Study Island,
Quia, etc.)
a)
b)
c)
d)
e)

Daily
Weekly
Monthly
1-2 times per year
Never

14. Approximately how often do you use Discovery Education Streaming? *
a)
b)
c)
d)
e)

Daily
Weekly
Monthly
1-2 times per year
Never

15. Approximately how often do you use interactive whiteboard software?
*(Promethean ActivInspire, SMART Notebook, etc.)
a)
b)
c)
d)
e)

Daily
Weekly
Monthly
1-2 times per year
Never
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16. Approximately how often do you use assistive technology? *
a)
b)
c)
d)
e)

Daily
Weekly
Monthly
1-2 times per year
Never

17. Approximately how often do you use PowerSchool? *
a)
b)
c)
d)
e)

Daily
Weekly
Monthly
1-2 times per year
Never

18. Approximately how often do you use Web 2.0 tools *(Blogs, Wikis, etc.)
a)
b)
c)
d)
e)

Daily
Weekly
Monthly
1-2 times per year
Never

19. Approximately how often do you use email? *
a)
b)
c)
d)
e)

Daily
Weekly
Monthly
1-2 times per year
Never

20. How comfortable are you with using word processing programs? *(Microsoft
Word, etc.)
a)
b)
c)
d)

Very comfortable
Moderately comfortable
Not comfortable
No experience

21. How comfortable are you with using spreadsheets? *(Microsoft Excel, etc.)
a)
b)

Very comfortable
Moderately comfortable
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c)
d)

Not comfortable
No experience

22. How comfortable are you with using Google Docs? *
a)
b)
c)
d)

Very comfortable
Moderately comfortable
Not comfortable
No experience

23. How comfortable are you with using mind-mapping tools? *(Inspiration,
Kidspiration, etc.)
a)
b)
c)
d)

Very comfortable
Moderately comfortable
Not comfortable
No experience

24. How comfortable are you with using presentation software? *(Microsoft
PowerPoint, etc.)
a)
b)
c)
d)

Very comfortable
Moderately comfortable
Not comfortable
No experience

25. How comfortable are you with using the Internet? *
a)
b)
c)
d)

Very comfortable
Moderately comfortable
Not comfortable
No experience

26. How comfortable are you with using modeling and simulation programs?
*(ExploreLearning Gizmos, Excelets, Scratch, etc.)
a)
b)
c)
d)

Very comfortable
Moderately comfortable
Not comfortable
No experience
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27. How comfortable are you with using drill/practice programs? *(Study Island,
Quia, etc.)
a)
b)
c)
d)

Very comfortable
Moderately comfortable
Not comfortable
No experience

28. How comfortable are you with using Discovery Education Streaming? *
a)
b)
c)
d)

Very comfortable
Moderately comfortable
Not comfortable
No experience

29. How comfortable are you with using interactive whiteboard software?
*(Promethean ActivInspire, SMART Notebook, etc.)
a)
b)
c)
d)

Very comfortable
Moderately comfortable
Not comfortable
No experience

30. How comfortable are you with using assistive technology? *
a)
b)
c)
d)

Very comfortable
Moderately comfortable
Not comfortable
No experience

31. How comfortable are you with using PowerSchool? *
a)
b)
c)
d)

Very comfortable
Moderately comfortable
Not comfortable
No experience

32. How comfortable are you with using email? *
a)
b)
c)
d)

Very comfortable
Moderately comfortable
Not comfortable
No experience
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33. Have you received technology staff development during the past school year (0910)? *
a)
b)

Yes
No

34. How helpful did you find the training? *
a)
b)
c)
d)

Very helpful
Somewhat helpful
Not helpful
N/A

35. What do you perceive as your greatest obstacle to further using technology in
your instructional setting? *
a)
b)
c)
d)

Time to learn, practice, plan
Access to technology
Other priorities (i.e. statewide testing)
Lack of staff development opportunities
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Appendix C
Participant Letter
Dear___________,
My name is Rodney L. Berry and I am a doctoral candidate working on my dissertation at
Virginia Commonwealth University. My dissertation research is conducted in three
phases. Phase one involves the schools’ survey, phase two involves focus group
discussions, and phase three involves comparing surveys and focus group discussions.
All results will be shared with division staff to inform best practice. I invite you to take
part in my research study by participating in the focus group discussion.
My research questions are:
1. To what extent do teachers regularly use computers?
Are there differences in the degree to which teachers use technology by various
teacher characteristics (grade level, years of teaching, etc.)
2. How comfortable are teachers when using technology?
Are there differences in the degree to which teachers use technology by various
teacher characteristics (grade level, years of teaching, etc.)
3. What do teachers perceive as obstacles to integrating technology?
Are there differences in the degree to which teachers use technology by various
teacher characteristics (grade level, years of teaching, etc.)
4. What needs do teachers have to further integrate technology into their lessons?
Are there differences in the degree to which teachers use technology by various
teacher characteristics (grade level, years of teaching, etc.)

The results of the focus group discussions will be used as part of my dissertation.
Participation is completely voluntary and thank you for your kind consideration. Please email me with any questions or concerns at berry6@msn.com.
Sincerely,

Rodney L. Berry
Rodney L. Berry
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Appendix D
Consent Agreement
Please read and sign this consent agreement before you decide to participate in the study.
Study Title: Teachers’ Perception of Computer Use and Technical Support in a Rural
Virginia School Division
Purpose of the research: The purpose of this study is to determine participant perceptions
of their computer use & the technical support received in a rural Virginia school district.
Your responsibility as part of the study: Each participant will participate in a 60 minute
focus-group. The focus-group discussion will be recorded and transcribed.
Risks: There is no apparent risk associated with this study.
Benefits: There are no direct benefits to the participants. The study may indicate
participant perceptions of computer use and technical support in the school division. A
final report will be submitted to division administration.
Confidentiality: The information gathered will remain confidential. The focus-group
participants will use pseudonyms for anonymity. The focus-group sessions will be audiorecorded and transcribed without identifying references to the participants. Once the data
is verified by the participants, the digital recordings will be destroyed. Analysis of the
transcribed data will be done solely by the researcher. This study is being conducted as
part of a dissertation project and it is not being conducted for Franklin City Public
School; however, the results of the study will be shared with division staff to inform best
practice.
Voluntary participation: Participants’ participation is completely voluntary.
Right to withdraw from study: Participants may withdraw from the study at any time.
How to withdraw: Participants may withdraw at any time by contacting the researcher.
Remuneration: The participant will not be compensated for participating in the study.
Who to contact with questions:
Rodney L. Berry
Virginia Commonwealth University
Telephone: 804-519-9333
Email: berryrl2@vcu.edu
Agreement: I agree to participate in the research study described above.
Name (Print) ____________________________________Date______________
Signature: _______________________________________Date_______________
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Appendix E
Thank You Letter

Date
4708 Greenbrooke Dr.
Glen Allen, Virginia 23060
Dear Participant,
Enclosed please find a copy of the focus group discussion in connection with my study
on the perception of computer use and technical support. As discussed, please feel free to
add any comments or make any changes that clarify your responses. If you would prefer,
we can meet again for a follow-up discussion.
Thank you again for participating. Your perspective was important in chronicling rural
teachers’ technology experiences. Your contribution to this project has been invaluable.
Please feel free to call me with any questions.
Sincerely,

Rodney L. Berry
Rodney L. Berry
804.519.9333
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Appendix F
Focus Group Questions

1.

What do teachers perceive as obstacles to integrating technology? Are there

differences in the degree to which teachers use technology by various teacher
characteristics (grade level, years of teaching, etc.)
2.

What needs do teachers have to further integrate technology into their lessons?

Are there differences in the degree to which teachers use technology by various teacher
characteristics (grade level, years of teaching, etc.)
3.

What is their perceived level of expectation to integrate technology into their

lessons? Are there differences in the degree to which teachers use technology by various
teacher characteristics (grade level, years of teaching, etc.)
4.

Will incentives such as extra time, additional resources, encourage more

integration of technology into their lessons? Are there differences in the degree to which
teachers use technology by various teacher characteristics (grade level, years of teaching,
etc.).
5.

What is their level of use (beginning/ administrative level, emerging/ teacher

centered, advanced/ student centered). Are there differences in the degree to which
teachers use technology by various teacher characteristics (grade level, years of teaching,
etc.)
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in 1989. He earned his Bachelor of Science in biology and an endorsement in chemistry
from Virginia Commonwealth University. Upon completion of his undergraduate degree,
he earned his Master’s in Education from the College of William and Mary, and an
administrative endorsement from the University of Virginia. Professionally, he took on
challenging but rewarding positions at Armstrong and George Wythe High Schools in
Richmond, Virginia, where he taught biology, chemistry, and coached for eight years. He
then began his path in administration as an assistant principal at Caroline High School
(Caroline, VA), and later at Deep Run High School in Henrico County. He served as the
principal of J.P. King Middle School in Franklin City, and now is currently serving as the
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